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FOREWORD 


The year 1944 has been one of the most important in the history of the Petro- 


‘leum Division, both from the standpoint of the role played by the individual mem- 


bers in contributing toward supply of a critical war material and collectively as a 
professional group in disseminating information with the objective of increasing the 
efficiency of the industry during extremely trying times. 

The past year has also been a critical one as regards the activities of the Petro- 
leum Division. The inadequacy of the Division in meeting the professional require- 
ments of its members, particularly those of the petroleum engineer, have been 
becoming increasingly apparent and were brought to a head by events during the 
year. Under date of December 1, 1944, the chairman for 1944, Mr. W. S. Morris, 
addressed a letter to the ntdrabers of the Petroleum Division with respect to the 
requirements of the Division as a group within the Institute. More than goo replies 
were received, which contained many suggestions for improving the effectiveness 
of the Petroleum Division. Specific proposals were discussed with the Institute 
Board of Directors in February 1945 and are being given further study by an Insti- 
tute Committee on Divisional Relationships. _ 

For some time the question of eliminating the Production Statistics from the 
annual TRANSACTIONS volume has been under discussion. As a result of action taken 
by the General Committee, this question was referred by letter ballot to the mem- 
bership of the Division under date of December 1, 1944. The results of the ballot 
showed 210 or 26 per cent of the replies in favor of elimination and 589 or 74 per 
cent voted for retention of the production statistics, and accordingly they will be 
continued. 

The 1944 annual meeting was held in New cores in February in accordance with 
past practice. A spring meeting of the Division was held in Houston in May in con- 
junction with a Regional Meeting of the Institute and the usual fall meeting was 
held in Los Angeles in October. These meetings were all well attended and the Divi- 
sion is grateful to the men who prepared and presented papers and to the officers. 
and committeemen who contributed to the success of these meetings. The Papers 
and Programs Committee is to be especially commended for the excellent job 
it has done during the past year under difficult circumstances. The 1945 annual 
meeting was cancelled because of the war and the Division decided to discontinue 
the procedure of the past two years of holding a spring meeting. Definite plans for 


a fall meeting have not yet been made. 
M. L. Hamer, Chairman, 


Petroleum Division, 1945. 
New York, N. Y. 
May 14, 1045. 
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Chapter I. Production Engineering 
and Research 


Applications of the Electric Pilot to Well Completions, Acidizing, 
and Production Problems in the Permian Basin 


By P. J. LEHNHARD* AND C. J. CrciL* 


(Houston Meeting, May 1944) 


ABSTRACT 
THE, paper describes the use of the Electric 


Pilot in the Permian Basin for making per- 


meability surveys of wells and for the selective 
acidization of wells. A general summary of the 
information obtained from the many per- 
meability surveys run in this area is given, 
and the possible application of this information 


_to reservoir control problems is discussed. 


The application of the Electric Pilot on specific 


_ wells, involving well completion, acidizing and 


workover operations is also included. 
INTRODUCTION 


The Electric Pilot is a comparatively 


_ new tool in oil-producing areas. From the 


beginning, the possibilities of this new 


service caught the imagination of many 


of the oil operators and acidizing engineers. 


_ Through the continued and ever increasing 
_ use of the pilot during the past year, and 


the close cooperation of the oil operators 


who have used this service, the efficiency 
and utility of the Electric Pilot service 


_-has been'increased to a point where it is 


now a well established and recognized 
~ service. 


) 


There are two major uses for the Electric 


Pilot: (1) permeability survey; (2) selective 


acid treatments. 


Permeability surveys are made to 


determine the thickness of the various . 
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permeable sections at the borehole, the 
yertical position of these zones at the bore 
hole, and the relative capacities of the 
various zones. 


NOMENCLATURE 


Data obtained from the permeability 
survey are used to calculate three different 
indexes that pertain to the volume of fluid 
injected into the various permeable zones. 
A nomenclature for these various indexes 
has been set up, which correspond with 
the various productivity indexes, except 
that they are a measure of injected fluid 
rather than produced fluid. The nomencla- 
ture and definition of the indexes used in 
connection with a permeability survey by 
the Electric Pilot are as follows: 

1. Capacity—The volume of water 
injected into an individual permeable zone, 
in gallons per minute. 

2. Capacity Index—The volume of 
water injected into an individual permeable 
zone, in gallons per minute per pound per 
square inch differential pressure. 

3. Specific Capacity Index—The vol- 
ume of water injected into an individual 
permeable zone in gallons per minute per 
pound per square inch differential per foot 
of thickness of the zone at the borehole. 

Capacity is the most generally used 
index, and for planning initial acidizing 
procedures and most workover jobs it is 
sufficient. For comparing permeability 
surveys on the same well before and after 
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acid treatment or before and after a work- 
over job, the capacity index must be used, 
as for comparative purposes the injection 
rates into the various zones must be cor- 
rected for the differential pressure applied. 


YATES 
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tion of the apparatus and method involved 
has been given by Hefley and Fitzgerald.* 


PERMEABILITY SURVEYS 


The permeability surveys run during 
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PERMEABLE ZONES SHOWN IN BLACK 
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SHOWN BELOW DASHED LINE 


Fic. 1.—DIsTRIBUTION OF PERMEABLE ZONES THROUGHOUT PAY HORIZON OF TYPICAL PERMIAN 
BASIN WELLS AS DETERMINED BY THE ELEctTRIC PILOT. 


The specific capacity index, which is a 
direct measure of the actual effective 
permeability of each permeable zone, 
appears to be and should be valuable in 
locating undesirable water or gas zones in a 
well, particularly in intermediate zones 
producing these fluids. Where a well is 
producing from a series of breaks, or 
permeable zones, which are all connected 
to a common water or gas reservoir, it is 
reasonable to assume that the most per- 
meable zones will be depleted of oil most 
rapidly and that water or gas encroach- 
ment will begin through these zones. 

In selective acidizing, the Electric Pilot 
is used to control the injection of acid into 
specific parts of the pay section; and it not 
only affords a method of control but 
also indicates, during the acid treatment, 
whether or not the acid is being injected 
into the desired section. A detailed descrip- 


the past year have been rather well dis- 
tributed throughout the Permian Basin, so 
that representative surveys for nearly 
any geographic or geologic section have 
been obtained. These surveys indicate 
that, with very few exceptions, the fluid 
production of wells producing from lime- 
stone reservoirs enters the borehole through 
a series of two or more “breaks”’ or per- 
meable zones of varying permeability. 
Fig. 1 shows the distribution of permeable 
zones throughout the pay horizon in typical 
wells in the Permian Basin. In the cross 
section at the top of the figure and the plat 
at the bottom are shown the structural and 
geographic locations of the wells; and 
immediately below each well on the cross 
section is shown an enlarged section of the 

*D. G. Hefley and P. E. Fitzgerald: Selecs? 
tive Acidizing and Permeability Determination 


by an Electrical Method. Trans. A.I.M.E., « 
(1944) 155, 223. 
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pay horizon with the permeable zones, as 
located by the pilot, in black. There is no 
attempt to correlate between these zones. 
*. The illustration is merely intended to 
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and very little, if any, vertical com- 
munication between the various permeable 
sections. Data from selective acidizing 
work and permeability surveys appear to 
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_ show the banded nature of the permeable 
_ Zones in typical Permian Basin wells. 

¢ In most wells the total vertical extent 
ee Or thickness of the permeable zones at the 
_ borehole is much less than the total thick- 
ness of saturated section as determined by 
2 sample analysis. This difference raises the 
4 question of whether or not the total thick- 
__ ness of saturated section in the reservoir 
_ is efficiently drained through the compara- 
q tively thin openings or permeable zones 
at the borehole; particularly where such 
_ permeable zones are some distance apart 
4 vertically. It also raises the question of 
~ whether or not these permeable zones can 
5 be correlated between wells and whether 


4 vertical communication throughout, or 
_ whether the reservoir consists of a series 
_ of lenses, similar to a sand section between 
continuous shale breaks, which have 


i APPOXIMATELY 20 MILES 


OF WELLS NOT TO SCALE | 


2.—CROSS SECTION OF SLAUGHTER FIELD, SHOWING DISTRIBUTION AND CORRELATION OF 
PERMEABLE ZONES AS DETERMINED BY THE ELECTRIC PILOT. 


support the idea that the production in 
most limestone reservoirs is from a series of 
permeable. zones that have horizontal 
communication between wells, and possibly 
over entire fields, with very little vertical 
communication. 

Fig. 2 shows a cross section across the: 
Slaughter field, with the permeable zones 
in each well as located by the Electric 
Pilot. The six wells on the right-hand side 
of the section are offset wells on the same 
lease. The close correlation of the permeable 
zones between the six wells and the dip 
of these zones from well to well as compared 
with the top of the San Andres lime suggest 
that such a banded condition might also 
exist over the entire field. 

The Electric Pilot permeability survey 
is used only to determine the position of 
the permeable zones in the well, the thick- 
ness of these zones at the borehole, and 
the relative capacities of the various zones. 
It is not used for the determination: of 
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saturation, porosity, or fluid content of 
the permeable zones directly; although 
when used in connection with other well 
information it will at times assist in 


ship. By the Electric Pilot, capacity is a 
measure of the actual effective permeability 
of the producing zones to water, while 
permeability by core analysis is a measure 
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Fic. 3.—COMPARISON OF PERMEABILITY BY CORE ANALYSIS WITH SPECIFIC CAPACITY INDEX BY 
ELectric PILOT ON FOUR WELLS IN SLAUGHTER FIELD. 


determining the fluid content of such zones. 
The Electric Pilot, in its role of locating 
and evaluating zones with respect to 
permeability, appears to be more reliable 
and accurate than any other method in 
use at the present time. Fig. 3 shows a 
comparison of permeability by core analysis 
-with capacity by the Electric Pilot on 
four wells in the Slaughter field. The 
majority of the permeable zones as picked 
out by the Electric Pilot and core log com- 
pare favorably; although the actual numeri- 
‘cal values of capacity by the pilot’ show no 
direct relationship to the average perme- 
ability values of the zones in millidarcys. 
Because of the various and unknown factors 
—such as connate water content, dissolved 
gas, free gas—which are not reflected in 
laboratory measurements of permeability, 
and the fact that the samples measured 
in the laboratory represent only a very 
small portion of the entire drainage area; 
it is not surprising that these two methods 
fail to show any direct numerical relation- 


of the permeability of core samples to a 
homogeneous fluid. 

Fig. 4 shows a comparison of the drilling- 
time log and permeability survey on four 
typical Permian Basin wells. A few of the 
permeable zones as picked up by the 
drilling-time log and permeability survey 
agree but in the majority of cases there is 
no correlation between the two. 

The Electric Pilot permeability survey 
cannot replace or detract from the values 
of well-logging methods that show satura- 
tion or fluid content throughout the 


producing horizon. In acidizing work 


particularly, saturation and fluid-content 
logs should be used along with the perme- 
ability survey in planning an acidizing 
program. The permeability survey, as it is 
now applied, has an accuracy of only about 
3 to 5 per cent, so that permeable zonesina — 
producing horizon that contain less than 
this percentage of the tdtal capacity of 
the well may not be picked up. However, — 
this does not mean that these zones will — 
i / 
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not produce oil if they are properly 
acidized. A number of cases have occurred 
where zones that were shown as imper- 
_ meable by the pilot, because of mudding 
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or low percentage of natural capacity, have 
shown good saturation on the sample log; 
and selective acidization of these zones has 
led to greatly increased well production. 
_ Also, where such increases have occurred, 
when the well was surveyed with the 
Electric Pilot afterward the survey has 
shown this permeable zone, which was 
opened up with acid. 

Pilot surveys for determining permeable 
zones can be of material assistance to the 
oil operator in working out the problems 
of reservoir control throughout the life 
_ of the field, and in the control of individual 
wells during their entire life; in well 
~ completion, acidizing, and workovers. 

_ In any field, with either natural or 
artificial drive, where the operators at- 
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exercise any degree of reservoir control, 
it is obviously necessary to know as much 
as possible about reservoir conditions, 
and particularly the mechanics of the 
_ drainage or the movement of the fluids 


: tempt to produce the field as a unit or_ 


through the reservoir to the wells. The 
knowledge of the exact position, thickness, 
and capacities of the various permeable 
zones would appear to be the most valuable 
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Fic. 4.—CoMPARISON OF DRILLING-TIME LOG WITH CAPACITY BY ELECTRIC PILOT ON FOUR TYPICAL 
PERMIAN BASIN WELLS. 


information obtainable concerning the 
mechanics of the drainage of the reservoir. 
If, in a limestone reservoir, the production 
is from a series of lenses with horizontal 
but little if any vertical communication, 
such as is shown as a possibility in Fig. 2, 
rather than from one large reservoir with 
vertical communication throughout, the 
most efficient method of producing the 
reservoir obviously would be to deplete 
all lenses at such a uniform rate that water 
or gas would not encroach into any well 
prematurely from any one of the many 
lenses. 

The knowledge of the exact position, 
thickness, and capacity of the permeable 
zones in each well, as it is drilled during 
the drilling and development program 
of a lease or field, is very important. When 
correlated with other information such as 
structural position, location of gas-oil 
and water-oil contacts, and saturation or 
fluid-content logs, the permeability-survey 
data will materially assist in determining 
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casing points, total depths, perforating 
programs, acidizing and shooting programs, 
and advisability of drilling edge locations. 
The development of the six-well lease 


reservoirs, their greatly varying perme- 
ability and the differences in the physical 
structure of the drainage channels, any 
simultaneous acid treatment of two or 
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shown on the right-hand side of the 
Slaughter field cross section in Fig. 2 is 
interesting from this standpoint. All of 
these wells upon completion were surveyed 
with the Electric Pilot. Original plans were 
to drill the wells to a maximum subsea 
depth of minus 1520 ft.; however, after 
the first four wells had been drilled— 
Nos. 4884, 4919. 4954, and 5006 in the 
order listed—it appeared from the cor- 
relation of the Electric Pilot and geological 
data that well No. 5082 should be drilled 
to a lower subsea depth in order to pene- 
trate the two lower zones shown in wells 
4919 and 5006. By drilling deeper, these 
two zones. were picked up in well 5082. 
This information gained from the correla- 
tion of Electric Pilot and geological data 
also led to the drilling of well 5160 deeper 
than originally was planned, although it 
was not drilled deep enough to penetrate 
the two lower zones appearing in other 
wells because of potential water hazards. 
Owing to the very nature of limestone 


more permeable zones will generally result 
in the productivity of one or a part of the 
zones being greatly increased and the 
productivity of the others only slightly 
increased. Permeability surveys made 
before and after acid treatment have 
shown this to be true in most cases, and 
they have also shown that the zone or 
zones that had the greatest capacity before 
treatment may not also have the greatest 
capacity after treatment. At present, it is 
not always possible to predict which of 
several zones will be benefited most by a 
simultaneous acid treatment of all zones. 


In order to obtain the maximum ultimate _ 


production and maximum production effi- 
ciency from a lime well, all permeable 
zones must be reasonably open, and there 
should not be too great a variation in the 


effective permeability of the various zones; 


particularly if the producing horizons are 
of a banded nature, as they appear to be 
in the Permian Basin. 


- 
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The selective acidizing method to be used 
in any lime well will depend, of course, 
upon well conditions. However, where well 
conditions will permit it is recommended 


One of the most interesting examples of 
selective acidizing with the Electric Pilot 
is a well in the Slaughter field, illustrated 
in Fig. 5. This well was surveyed with 
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that a well be given a borehole wash acid 


treatment after completion and then 
surveyed with the Electric Pilot. If there 
are no extremely permeable zones, or zones 
that might possibly break down to very 
low treating pressures, the whole section 
should be acidized and then the well 


__resurveyed to determine the increase in 


capacity of the individual zones. After 
the second survey an acidizing program 


for the treatment of any zones that have 
- not been sufficiently increased in produc- 


tivity can be decided upon. An alternative 
method is that of surveying the well after 
a borehole wash acid treatment and then 
successively treating each permeable zone 


- from the bottom upward by successively 


plugging off each zone, after it has been 


- treated, with a temporary plug, and using 


the Electric Pilot to keep the acid out of 
the upper zones during the treatment. 
However, this procedure is more costly 


and consumes more time than the first 
procedure mentioned. 


the Electric Pilot upon completion and 
three permeable zones were found. All 
zones were acidized simultaneously with 
10,000 gal. of acid and a test after this 
treatment showed a potential of 700 bbl. 
of oil per day. The well was again surveyed 
and it was found that the capacity index 
of the upper zone had been increased by 
230 per cent, that of the middle zone by 
only 6 per cent, and that of the lower zone 
470 per cent. It appeared that the middle 
zone needed further acidization and conse- 
quently the bottom zone was blocked off 
with a temporary plug and the middle 
section was treated with 3000 gal. of acid; 
using the Electric Pilot to keep the acid 
out of the upper zone. Another 2000 gal. 
of acid was pumped into the two upper 
sections simultaneously. After this second 
acid treatment a test of the well showed a 
potential of 1137 bbl. per day, or a. 437-bbl. 
per day increase. 

One case in which the acidization of zones 


that were shown as impermeable by. the 


22 
Electric Pilot has caused large increases in 
production is that of a well in the North 


Cowden field, illustrated in Fig. 6. A 
permeability survey on this well upon 
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means would have caused an appreciable 
increase in the potential of the well, owing 
to the great difference in the original 
capacity of the upper and lower sections. 
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completion showed two permeable zones, 
from 4856 to 4912 and 4973 to 5000 ft. 
The sample log showed good saturation 
from 5000 to 5037 ft. The well had a 
potential of 3 bbl. per hour upon comple- 
tion. The bottom section of the well 
from soor to 5037 ft., was selectively 
treated with 3000 gal. of acid, using the 
Electric Pilot to confine the acid to the 
bottom section. A casinghead pressure 
of 1500 lb. per sq. in. was required to 
inject acid into this section. Following this 
treatment the well was tested and it showed 
a potential of 15 bbl. per hour—a 4ooo per 
cent increase. The lower section, from 
sooo to 5037 ft., was then temporarily 
plugged off and the upper zone was acidized 
with 4000 gal. of acid. A casinghead pres- 
sure of 700 lb. per sq. in. was required 
to inject the acid into this section. This 
acid treatment increased the potential 
of the well by only about ro per cent. It is 
doubtful whether simultaneous acidization 
of the entire pay section by conventional 


In workover operations to exclude Hilts 
or gas from wells, the knowledge of the 
position, thickness and capacities of the 
permeable zones in the well is particularly 
important. While the Electric Pilot itself — 
will not tell whether a zone contains oil 
or water or gas, the information as to the 
position, thickness and relative capacities 
of each of the permeable zones, along with 
other well information such as that gained 
from temperature surveys, or the position 
of gas or water in near-by wells, will 
greatly assist the operator in plane a 
workover program. ¥ 

An interesting example of the use of the 3 
Electric Pilot in workover operations 
is the work done on a well in the Goldsmith ~ 
field (Fig. 7). Upon completion, the entire — 
lime section below the casing seat was 
treated with 7000 gal. of acid, making a 
high gas-oil ratio well. The gas-oil ratio . 
on this well increased gradually and on the ; 
production test just prior to workover 
operations the well made 2714 bbl: of oil _ 
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per day on an 8,4-in. choke with a gas-oil 
ratio of 5385:1. The well was surveyed 
with the Electric Pilot and four permeable 
zones were found, the upper zone having 


CAPACITY GPM. 
SURVEY BEFORE 


Pt oh a tas Sas a * wy eve SS 
Noe P a 


gp te] 
ApIREESsESbeEl(: 


increased the oil production sufficiently so 
that on a production test after the acid 
treatment the well made 6914 bbl. of oil 
per day on a }4-in. choke, with a gas-oil 
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Fic. 9.—ELrEctric PILOT AND TEMPERATURE SURVEY ON HIGH GAS-OIL RATIO WELL IN EUNICE 
x FIELD PRIOR TO WORKOVER OPERATIONS, 


ratio of 1370:1; well below the penalty 
stage for the field. 

A well in the North Cowden field 
(Fig. 8) went to water and just prior to 
workover operations. was making, 98 
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per cent water on the pump. The drilling- 
time log on the well showed a rather uni- 
form rate of penetration throughout the 
entire 211 ft. of section below the pipe, 
so that this log offered little information in 
regard to the source of the water. Original 
workover plans, based upon a study of 
water-oil contacts in near-by wells, were 
‘to plug the well back to 4140 ft. with 
cement, but before plugging the well back 
the operator surveyed the well with the 
Electric Pilot. Two permeable zones were 
found in the well from 4148 to 4169 and 
4178 to 4185 ft. Asa result, the plug-back 
program was changed and the well was 
plugged back only to 4169 ft. The last 
report on this well, after it had been pro- 
duced for about 1o days after the plug- 
back, was that the well was flowing about 
160 bbl. of oil per day with 30 to 4o per 
cent water, and the water percentage was 
decreasing. 

The use of the Electric Pilot survey 
along with information obtained from other 
sources, such as temperature surveys, core 
logs, etc., for planning a workover 
program is well illustrated in the case of a 
well in the Eunice field of New Mexico 
(Fig. 9). This is a high gas-oil ratio well, 


which on a recent production test made 39 
bbl. of oil per day on a 12é4-in. choke 
with a gas-oil ratio of 8700:1. A tempera- 
ture survey on this well indicated that the 
gas was coming into the hole between 
3740 ft., the casing seat, and 3760 ft. An 
Electric Pilot survey of the well showed 
49 per cent of the injected fluid going 
around the casing seat, and also showed 
permeable zones from 3793 to 3802 and 
3835 to 3840 ft. Following these surveys, a 
formation packer was set at 3787 ft. to 
further test the well, and on a production 
test after setting the packer the well made 
33 bbl. of oil per day with a gas-oil ratio of 
1719:1. Results of these surveys and 
production tests indicate that a remedial 
squeeze-cement job to repair the leaky 
casing seat will lead to a low gas-oil ratio in 
the well. 


ACKNOWLEDGMENTS 


The writers wish to thank the many 
operators and engineers concerned for 
permission to use specific data obtained at 
their wells; and for their suggestions and 
assistance in the gathering and preparation 
of the data. 


- <4 2. pr ow eee 


An Experimental Water-flood in a California Oil Field 


By E. C. Basson,* J. E. SHersorne,* anp P. H. Jones,t Members A.I.M.E. 


ABSTRACT 


A stupy of the Chapman zone in the Rich- 
field field, Orange County, California, indi- 
cates that the quantity of oil. recovered by 
present methods will be only a small portion 
of the oil originally in place. Since the volume 
of residual oil is believed to be of large magni- 
tude, an experimental water-flooding operation 
has been initiated in order to determine 
whether water-flooding offers promise as an 
economical method of recovering some of this 
~ residual oil. A single injection well was drilled 

between old producing wells, and a water- 
treating plant’ using alum flocculation ~ and 
chlorination was designed and built. Water 
has been injected into the input well for six 
_ months at rates in excess of 100 bbl. per day. 
Production from one of the neighboring wells 
has increased materially, the oil production 
having risen from 7 to 30 bbl. and the water 
from 1 to 4o bbl. per day. 
While definite conclusions regarding the 
economic success of water-flooding in the 
Chapman zone are not justified at this time, 
_ it has been demonstrated that water can be 
injected into the zone on a sustained basis 
and that this water will displace appreciable 
quantities of oil from the sand. 


= 


INTRODUCTION 


As a result of an investigation of sub- 
- surface conditions in the Chapman zone 
2 . ° 

of the Richfield field, it was concluded that 
~ ultimate oil recovery from this zone would 
_ probably be low and that natural water 
; encroachment was so localized as to be of 
* little importance from a recovery stand- 
¥ Manuscript received at the office of the 
" Institute Nov. 15, 1944. Issued as T.P. 1816 in 
- PETROLEUM TECHNOLOGY, March 1945. 
*Union Oil Company of California, Los 
_ Angeles, California. 


+ Union Oil Company of California, Wil- 
_ mington, California. 


(Los Angeles Meeting, October 1944) 


point. Furthermore, it was found that in 
many portions of the zone the wells were 
approaching an unprofitable level of pro- 
duction. When these data were presented 
to the management of the Union Oil Co., 
their reaction was that an attempt should 
be made to develop methods of recovering 
at least a portion of the large quantity of 
oil remaining in this zone. 

After some investigation, it was decided 
that water-flooding offered the most likely 
means of accomplishing this end, but 
reservoir conditions in the Chapman zone 
differ so widely from those encountered 
in any of the flooding projects described 
in the literature that it was difficult to 
evaluate the probability of success. Despite 
encouraging results from laboratory tests, 
it was not even certain that water would 
displace an appreciable volume of oil from 
the Chapman sand under reservoir con- 
ditions. Therefore, it was decided to 
initiate a small-scale project, for two pur- 
poses: first, to determine whether water 
would displace oil from the Chapman sand 
and, second, to obtain information and 
experience for future operations if water- 
flooding appeared to be a promising method 
of secondary recovery. 


RESERVOIR DATA 


The Chapman zone is the upper of the 
two producing zones in the Richfield field, 
being found at depths from 3000 to 3700 ft. 
The productive portion of the zone con- 
sists of a large irregularly shaped sand 
body, which is more than 4oo ft. thick at 
the top of the structure. As the margin of 
the field is approached, the sand is replaced 
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by interfingering shale members, until at 
some points the interval becomes pre- 
dominantly shale. The sand is of medium 
grain size, friable, usually argillaceous, 
and poorly sorted; the average porosity is 
approximately 31 per cent, the average 
permeability to air approximately 11oo 
millidarcys, and the average interstitial 
water content is believed to be 37 per cent.! 
The oil ranges in gravity from 16° to 22° 
A.P.I., the average being about 19°. The 
viscosity of the oil, corrected to reservoir 
temperature of 140° but without adjust- 
ment for gas in solution, is approximately 
50 centipoises. Oil recovery to date has been 
approximately 19 per cent of the oil in 
place and it is expected that the ultimate 
recovery by present methods of production 
will be between 21 and 22 per cent of the 
oil in place. The principal recovery mechan- 
ism has apparently been expansion of 
originally dissolved gas. Water encroach- 
ment has been localized to certain areas 
_ in the field and in certain portions of the 
section as would be expected from the 
irregular nature of the sand body. 

Tn choosing a location for a water-flood- 
ing experiment, several factors were con- 
sidered. In the first place, a thin sand 
section was desired, in order to minimize 
damage if the project were unsuccessful. 
Secondly, it seemed reasonable to choose a 
location in which water encroachment had 
been absent. Thirdly, it was considered 
desirable that the wells in the area to be 
flooded should be approaching an unprofit- 
able level of production. In addition to 
these features, it was, of course, necessary 
that the project be located in such a man- 
ner as to minimize offset difficulties. 

The location chosen is in the south- 
western part of the field, not far from the 
“ pinch-out of the Chapman sand. The sand 
body at this location is approximately 
50 ft. thick and the two producing wells 
nearest to the injection well were each 
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producing approximately 7 bbl. per day 
of oil and 1 bbl. per day of water prior to 
inception of the project. A section through 
the input well and these two producing 
wells is shown in Fig. 1. 


DEVELOPMENT 


As the underlying Kraemer zone was 
believed to be productive at the location 
chosen, for this experiment, the input well 
A was drilled to this zone in order to make 
possible recompletion as a Kraemer-zone 
producer following conclusion of the water- 
flooding project. The Chapman sand body 
was completely cored and detailed core 
analyses were made, the results of which 
are shown in Fig. 2. The sand body was 
somewhat thinner than was expected, there 
being only 38 ft. of sand in the section and 
the average permeability and porosity were 
lower than the averages for the zone as a 
whole, the permeability to air being 422 
millidarcys and the porosity 29.1 per cent. 
The well was completed by running a 
5}4-in. combination string to bottom, 


cementing through perforations at the base, 


of the Kraemer shale and gun-perforating 
the Chapman sand. In order to protect the 
Kraemer zone, the cement and retainer 
left from the cementing operation were not 
drilled up, and, as a further precaution, a 
bridge plug was set below the Chapman 
sand. 

After swabbing perforations and baile 
ing for a few days, pumping equipment was 


installed and the well was put on produc- 


tion. Over a period of three weeks, the 
production averaged approximately 4 bbl. 
per day of net oil with a cut of 20 per cent 
and a gravity of 18.2° A.P.I. In order to 
ensure adequate cleaning of the sand face, 
the well was then washed with 250 gal. 
of inhibited hydrochloric acid. Although 
some mud was bailed from the well follow- 


ing this treatment, production from the 


well was not increased. After a few weeks’ 


further production, the rods and tubing | 


were pulled and 2)-in. cement-lined tub- 
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SECTION THROUGH INJECTION AND ADJACENT WELLS OF THE EXPERIMENTAL WATER-FLOOD. 
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Saturatiqn 
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Fic. 2.—CoRE ANALYSIS LOG OF INJECTION WELL A. 
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ing was run with a packer set a few feet 
above the perforations. 


WATER TREATMENT 


By far the most logical supply of water 
for injection is the waste water that is 
produced from the Richfield oil field itself. 
Water from the Chapman zone is much 
fresher than that produced from the 
Kraemer. Typical analyses of these two 
waters (Table 1) show that the salt content 
of the Kraemer water is about four times 
as great as that of the Chapman water. 
Since the production from both, zones is 


treated in a common dehydration plant on 


each lease, it is not feasible to separate the 
waters and therefore all of the water is 
collected into a common disposal system. 


TABLE 1.—T ypical Analyses 
Per CENT 
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Bicarbonate......-.--- 
Silica... 22500. - 082s 
Iron and aluminum as 
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«The composite sample contained 37 p.p.m. oil 


_and 8 p.p.m. of finely suspended solids. 


Preliminary tests indicated that core 


samples from the Chapman zone were 
_ plugged by either the untreated water or a 
water that had been thoroughly filtered. 


The water was found to contain a great 
deal of flocculable material, but even after 


ée flocculation with alum it still exhibited a 
_Jarge demand for oxygen. Subsequent tests 


have shown that thorough oxidation of the 


water is necessary in order to prevent 
plugging of the core samples. While the 


use of fresh water might render unneces- 


sary the complex treatment required for 
the waste water, experience with California 
| oil sands indicates that fresh water 
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often has a deleterious effect on the sand 
permeability. 

Consequently, a small pilot plant was 
erected for the purpose of developing an 
adequate treatment for the waste water. 
As a result of experimentation with this 
plant, it was concluded that the production 
of a satisfactory water required the follow- 
ing steps: 

1. Primary flocculation with alum to 
remove the bulk of the suspended matter, 
which, in itself, had a high oxygen demand. 

2. Oxidation of soluble organic material 
to a form that can be flocculated. 

3. Secondary flocculation with alum. 

4. Filtration. 

In consideration of the economics of 
water ‘treatment and the uncertainties 
involved in an experimental project of 
this nature, a plant was constructed to 
treat a maximum of tooo bbl. of water per 
day, using the process outlined. Although 
the central waste-water disposal facilities 
are about 24 mile from the injection well, 
it was found desirable to treat the water 
at that place rather than at the well, 
since this procedure would facilitate the 
removal of sludge and waste material 
and would minimize the danger of damage 
to the orange trees that surround the 
injection well. 

In designing the plant, advantage was 
taken of the topography to provide for 
gravity flow, as far as this was possible, 
and an effort was made to make the - 
process automatic. As shown in the flow 
diagram, Fig. 3, water flows by gravity 
from the efflux of the skimming pond 
of the central waste-water system to a 
raw-storage basin, from which it is pumped 
by a centrifugal pump into the primary 
flocculator. Alum is proportioned into 
the flow stream just before it enters the 
flocculator, in which a uniform floc is 
formed as the water rises through .a 
central compartment under gentle agita- 
tion. The stream then passes over the rim 


of this cylinder and down through ‘the 
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annulus between it and a_ cylindrical 
shield under which the water passes into 
the main settling space of the flocculator. 
This primary flocculator is small in 
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relation to the amount of fluid it must 
handle, since it is designed only to eliminate 
the bulk of the suspended matter. Sludge 
is drawn from the bottom of the flocculator 
manually once each 24 hr. It is found to 
contain, as might be expected, a consider- 
able amount of oil and finely divided 
sediments. 

Water discharges from the top of the 
flocculator settling chamber directly 
into a trough, in which the water is forced 
to pass between closely spaced carbon 
electrodes. Direct current supplied by a 
d.c. generator at 4 to 6 volts produces 
chlorine and derivative substances from 
the chloride ions already present in the 
water. The chlorinated water emerges from 
the electrolytic cell into a storage tank, 
from which it flows as required to the 
final flocculator. Float controls on this 


tank shut off the raw-water feed pump, 
the primary flocculator, and the chlorinator 


when the tank is full, and start the process — 


when the level falls. 
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PLANT FOR EXPERIMENTAL WATER-FLOOD. 


Flow by gravity from the storage tank 
containing semitreated fluid to the second- 


ary flocculator is controlled by a float — 


in a narrow (8°). V-notch weir box. The 
float operates a standard lever valve on the 
pipe at the entrance to the weir box. Alum 
is added to the water at this point and the 
mixture passes directly into the inner 
chamber of the flocculator. Flow through 
this unit is similar to that through the 
primary flocculator. Provision has been 


made for adding other chemicals to — 
neutralize the chlorine and improve the 


1 
. 
‘ 
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flocculation, but the use of these is not 3 


deemed necessary at present. 

From the top of the secondary floccula- 
tor, the water enters the filter, moving 
downward through a sand bed and out 
the bottom into the basin for storing clear 
water. A lever valve on the filter outlet, 
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operated by a float in the filter, assures a 
positive head of water over the sand bed 
at all times. When the filter plugs, the 
rising of a second float operates an electrical 
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Water from the clear-water storage 
basin is pumped through 3500 ft. of 3-in. 
Transite line to the suction of a Triplex 
pump at the injection well. A constant 
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timing switch, which, at predetermined 
intervals of time, causes: 

1. The closing of an electrically operated 
_ valve on the filter outlet to the clear-water 
storage. 

2. The starting of the back-wash pump. 
3. - The stopping of the back-wash pump. 
“ 4. The opening of an electrically oper- 
ated valve from the filter outlet to the 
_ sludge sump. - 

5. The closing of the valve to the sludge 
sump and the opening of the valve to 
__ the clear-water well. 
At the time the plant was designed, it 
was thought that back-washing would be 
required as often as every other day. 
_ However, at the slow rate at which the 
water is being treated at present (about 
1s per cent of the designed capacity), 
 back-washing is required only about once 
every 20 days. 
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pressure on this line is maintained by a 
back-pressure regulator, which returns 
excess water to the clear well. The injection 
rate is controlled by means of another 
back-pressure regulator, which by-passes 
water from the discharge into the inlet 
line to the Triplex pump. Both an orifice 
and a volumetric meter measure the water 
injected, in order to provide means of 
checking the injectivity characteristics of 
the well. 
Since the system is designed to operate 
unattended, a low-pressure cutout stops 
the gas engine that drives the Triplex 
if the suction pressure falls. Float switches 
on the semitreated storage, filter, and 
clear-water storage operate an alarm 
system designed to attract the field 
operator if the plant fails to operate 
properly. The warning devices are so set 
that the field operator will have ample 
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time to respond, even though he is not 
in the immediate vicinity’ of the plant. 

Since the water-treating operation is 
of an experimental nature, a considerable 
number of tests have been made on the 
plant performance and the quality of the 
water produced. While the results of many 
of these tests are as yet inconclusive, 
certain interesting phenomena have been 
observed. For instance, although the avail- 
able data show that water leaving the 
chlorinator is completely sterilized, micro- 
organisms reinhabit it so rapidly that the 
bacteria count of the injected water is 
many times that of the raw water. 
Although these can be readily detected 
in the laboratory and, in fact, will plug a 
sintered glass disk, there is no definite 
evidence that they have caused any 
appreciable plugging of the formation 
or well bore. 


WATER-INJECTION OPERATIONS 


After completion of the water-treating 
plant and a period of experimentation, 
water injection was started on March 
29, 1944. Average data on water-injection 
rates and pressures since that tinie are 
shown in Fig. 4, from which it can be 
seen that the injection rate showed a 
marked tendency to decline during April 
and May. However, the rate has remained 
relatively constant since June, except 
for the increase in August resulting from 
an increase in injection pressure from 610 
to 790 lb. per sq. in. Injection rates during 
May and June were somewhat irregular, 
owing to difficulties encountered in the 
operation of the Triplex pump. 

Because it was difficult to predict 
the pressure required for injection, it was 
considered desirable to install a pump 
that could be used elsewhere in production 
operations if it were not needed for this 
project. For this reason a Kobe Triplex 
pump was chosen. Since the pump was to 
handle brine, it was felt that external 
lubrication might be necessary to prevent 
scoring of the close-fitting plunger and 
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‘tion of the injected water. This difficulty 
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liner assembly. In actual operation it 
was found that adequate lubrication 
could not be obtained without contamina- 


was overcome by the use of chevron-type 
packing around the plunger in conjunc- 
tion with gravity-feed lubrication. Since | 
these changes have been made, the per- 
formance of the pump has been <obte 
satisfactory. 


2.—Summary of Water-injection 
Operations 


TABLE 


Well B 


~ Production, 
Bbl. 


Date 


3,840 
September 3,909 


At the present time, only well B, shown 
on the section in Fig. 1, has been affected 
by water injection. The production history 
of this well is shown in Fig. 4. Oil produc- | 
tion from well B began to rise about the © 
middle of May and has increased from 
approximately 7 bbl. per day to 30 bbl. 
per day. While the cut has been rising 
quite rapidly, the well has produced 


-almost 3000 bbl. of oil in addition to that . 


which normally would have been produced. 
Statistics on the water injected into well — 
A and the production from well B are 
shown by months in Table 2. 


CONCLUSION 


While it cannot be stated positively — 
at this time that water-flooding will be 
economically successful in the Chapman ~ 
zone at Richfield, it has been demonstrated _ i 
that water can be injected into the zone — 
on a sustained basis and that this water _ 
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will displace appreciable quantities of 
oil from the sand. 
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i DISCUSSION 


_ T. A. Porrarp.*—The Union Oil Co. and its 
engineers are to be highly complimented for 
_ their pioneering in the field of water-flooding in 
California. Adverse opinions have been ex- 
_ pressed in the past about the practicability of 
_ water-flooding in California fields, and it is 
therefore encouraging to observe an operator 
who is willing to try out the method. 

a I should like to ask the authors several 
_ questions: 

1. Are they willing to hazard an estimate 
‘of the effective permeability of the sands to the 
reservoir oil, in the area of the test project? 
2. Has any back flow, bailing, or other clean- 
out procedure been necessary on the injection 
ell? 

The graphical data indicate that there is 
‘some uncertainty whether the peak of the 
‘stimulated production from well B has yet 
been reached, and it is therefore not possible to 
make an estimate of the ultimate increased 
recovery to be expected from the well, based 
on the production curve alone. 

The data seem to indicate rather clearly that 
e by-passing of injected water to well B 
ust have taken place already, since the 
mount of water injected to date is sufficient 
to fill only the available reservoir volume 
underlying an area of one acre, assuming that 
‘half the hydrocarbon space has been uniformly 
swept out. Interesting future developments 


‘Petroleum Engineer, Los Angeles, Cali- 
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will therefore be the success of methods used 
to control by-passing of the injected water. 

The nature and scale of this project show 
that it should be regarded more as a pilot 
operation than as a full-scale project. This is 
true for two reasons: 

z. Only one injection well is being used, 
whereas in other water-flooding projects there 
are sometimes as many injection wells as 
producing wells. 

2. Only one tenth of the possible thickness 
of this reservoir is being used. If results for the 
pilot operation are successful, greater thick- 
nesses of sand could be flooded at other loca- 
tions in the reservoir at little more cost than 
attends this initial operation. 

For these reasons, those of us outside the 
Union Oil Co. should not hastily conclude in 
the future that this pilot operation is a failure 
if the costs of drilling the injection well and 
building a water-treatment plant are not fully 
returned. Whether or not this project is in 
itself economic, there are several important 
things that can be learned from the test: 

1. As the authors have pointed out, it has 
already been proved that (a) water can be 
successfully injected into the zone at satis- 
factory rates, and (d) oil can be displaced from 
the zone. 

2. The recoveries obtained per acre-foot 
may show satisfactory economics obtainable by 
flooding thicker sections at small increased 
costs. 

3. The success of methods used in the 
future for shutting off water selectively so as to 
control the spread of injected water in streaks 
of varying permeability. 

4. The ability to flood oils having a viscosity 
as high as 50 cp. Some engineers have ques- 
tioned the feasibility of this in the past. 

5. The ability to flood economically reser- 
voirs for which the permeability-viscosity ratio 
appears to be less than 10 and perhaps as low 
as 2 (with respect to the oil phase). 


E. C. Basson (author’s reply).—The effec- 
tive permeability of the sand to reservoir oil is 
not known but it is probably very much lower 
than the air permeability of 422 millidarcys. 

The well has not been bailed or cleaned out 
since injection was started. At one time, injec- 
tion was shut off and the well-head pressure 
bled down in order to replace the tubing head 
and reseat the packer. 
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ABSTRACT 

Tuts paper discusses the practical problem 
of estimating a single equivalent permeability 
for an oil reservoir, or a portion thereof, whose 
actual permeability varies in an irregular 
manner. Limiting averages for general types 
of permeability variation are developed, and 
illustrated by examples involving important, 
specific types of variation. 


INTRODUCTION 


The theory of the flow of fluids through 
porous media!‘ is becoming increasingly 
important in predictions of oil-reservoir 
behavior. In practical applications, how- 
ever, reservoirs are seldom found to which 
simple theory strictly applies. Actual 
reservoirs have complicated shapes and 
nonuniform permeabilities and porosities. 

This paper discusses the problem of 
estimating a single equivalent permeability 
for an oil reservoir, or a segment of an oil 
reservoir, whose actual permeability varies 
in an irregular manner. The equivalent 
permeability of a reservoir segment is 
defined as the permeability: of a homo- 
geneous segment of the same dimensions 
that would pass the same flux under the 
same pressure drop. It is the permeability 
value that can be used in simple theo- 
retical formulas to calculate the reservoir 
behavior. 

To the authors’ knowledge, previous 
theoretical calculationst on systems of 

Manuscript received at the office of the 
Institute Nov. 15, 1944. Issued as T.P. 1852 in 
PETROLEUM TECHNOLOGY, March 1945. 

*Standard Oil Company of California, La 
Habra, California. 

t+ Nonstatistical calculations are implied 
here. Concerning statistical calculations, see 


the references to Law.* 
1 References are at the end of the paper. 
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nonuniform permeability have been carried 
out only by Muskat'!*; and he has not 
dealt with irregular variations, except in 


writing down the general differential equa-— 


tion for the pressure in variably permeable 
systems.” 

In practical work, many calculations 
necessarily have been made to estimate 
equivalent permeabilities from the per- 
meability profiles obtained by core analy- 
ses. Regarding such calculations, Johnston 
and Sherborne say: 


Simple arithmetic and weighted averages 
have been tried on many wells and it has been 


. found that, where frequent sampling has 


occurred, the arithmetic average is as satis- 
factory as a weighted average. It is possible 
that the application of statistical methods to 


the analysis of permeability data as recently — 


presented by Law® may prove fruitful. 


s 
Law has made a valuable contribution 


in showing how statistical analyses may 


aid in picturing the characteristics of a 


reservoir from those of a necessarily 


limited number of core samples. It is 
believed however that the particular prob- 
lem of the estimation of equivalent per- 


meabilities can be most directly approached 
from a fluid dynamical viewpoint as given } 
in the present paper. An example is pre- 
sented of the use of the conclusions herein 


in conjunction with Law’s method. 


THEORY 


In order to approach the problem of 
heterogeneity simply, it is interesting to 


consider a square block composed of four | 


smaller, homogeneous, square blocks of | 


porous medium, two of which have a 


{ 
4 
re * 


Phe 


W. T. CARDWELL, JR. 


permeability k; and the other two a per- 
meability of ke. Fig. 1 shows such a block 
in the three possible arrangements of the 
component blocks. The blocks may be 
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electrical analogy experiment. The results 
of a series of such experiments, plotted in 
Fig. 2, show that the equivalent permea- 
bility of the composite block of Fig. 1¢ lies 


Fic. 1.—THE BLOCK COMPOSED OF FOUR SQUARES HAVING TWO DIFFERENT PERMEABILITIES. 


assumed to be of unit thickness perpendicu- 
_ lar to the plane of the paper. 

___ Assume that through each of the arrange- 
_ ments indicated in Fig. 1 a fluid is caused 
to flow, from left to right through the 
_ block, by the application of a pressure drop 
A from the left to the right side of the block. 
3 The top and bottom sides are assumed to 
_ be impermeable. 
The equivalent permeability of the com- 
_ posite block of Fig. 1a@ under these con- 
ditions is the arithmetic average of the 
7 permeabilities k; and ke: 


a : ky + Re 
3 : 
4 The equivalent permeability of the 


composite block of Fig. 1b is the harmonic 
yerage of the permeabilities k1 and ke: 


2 
I I 
hth 
4 _ The equivalent permeability of the com- 
posite block of Fig. 1¢, through which there 
is oblique flow, cannot be easily calculated. 
It can be most readily determined by an 


between the harmonic and arithmetic 
averages of the permeabilities , and ke. 

Fig. 2 shows how the equivalent per- 
meabilities of the three arrangements of 
Fig. x vary with the ratio of the two 
permeabilities. 

It is shown in the Appendix that in the 
general case of a block of porous medium 
involving any number of different per- 
meabilities and any type of directional 
variation, the equivalent permeability still 
lies between a harmonic and an arithmetic 
average of the actual permeabilities. 
In the general case, the permeabilities 
are weighted according to the respective 
volumes they occupy; and when the aver- 
age flow is of a radial character, like that 
around a well, the permeabilities are also 
weighted according to their distances from 
the well. 


APPLICATION 


Equivalent Permeabilities Inferred from Core 
Samples 


As shown in the Appendix, the equiva- 
lent permeability of the formation around 
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a well bore lies between a volume-harmonic 
and a volume-arithmetic average of the 
actual permeabilities weighted as the 
inverse squares (or higher powers) of 
their distances from the axis of the well. 
Since the permeabilities in the regions 

_ immediately surrounding the well bore are 
so overwhelmingly important, and since 
it is usually reasonable to assume that core 
__.samples are representative of the formation 
_ immediately surrounding the bore-hole, 
it is reasonable to assume as a prac- 
tical approximation that the equivalent 
permeability of the formation around a 
well bore lies between a volume-harmonic 
‘and a volume-arithmetic average of the 
core-sample permeabilities. Furthermore, 
since the cores may be considered to have 
j the same cross-sectional area, the volume 
averages may be transformed into depth 
averages. Letting A:t represent the depth 
- interval over which a certain permeability 
 ; exists, the equivalent permeability may 
be assumed to lie between the following 


values : 
> Auk >, bbsh 


t t: 
ma < Pes yi 
: t 


Pua eee op SS eS 
a 


[1] 
i 5 
. In words, the equivalent permeability. 
is larger than the ratio of the total depth 
interval to the sum of the individual depth 
intervals divided by their corresponding 
permeabilities; and it is smaller than the 
_ ratio of the sum of the individual depth 
intervals multiplied by their corresponding 
3 permeabilities, to the total depth interval. 
_ It is to be noticed that if a single interval 
of zero permeability is included in the 
calculation of the harmonic average, that 
average will be zero; while a zero per- 
- meability value will not greatly affect the 
- arithmetic average. It is desirable to omit 
zero permeability values in the calculation 
_ of both averages. 
It is interesting to estimate how far apart 
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metic averages of actual permeability dis- 
tributions will be in practice. The closeness 
of the harmonic and arithmetic averages 
will depend on the dispersion of the per- 
meability values. This point may be con- 
veniently investigated using the type of 
permeability distribution described by 
Law.° It is reasonable to assume that other 
permeability data than those considered 
by Law comply with the same general type 
of probability distribution. Law has found 
that permeability data fit the following 
frequency function: 


dP 
d loga z 


100, 
ow 20 
Where: P = percentage of permeabilities 
having a value less than Z. 


me: (se z — loge =) 2 
Aiwa [2] 


Zm = geometric mean permeability. 
.@ = an arbitrary logarithmic base. 
o = the standard deviation, which 


measures the spread of the 
permeability values. 

From Eq. 2, the harmonic and arithmetic 
average permeabilities z, and za may be 
calculated and expressed as in Eqs. 3 
and 4: 


__(@ loge a)? 
Zh = Zmé 3 [3] 
and 
(o loge a)? 
2 
Za = 2mé [4] 


The ratio of these two quantities is 
plotted in Fig. 3 as a function of the 
standard deviation o and the natural 
logarithm of the logarithmic base a to 
which it is referred. 

Fig. 3 shows that if-the standard 
deviation is zero, the harmonic and arith- 
metic averages are identical. This is, of 
course, to be expected, since all of the 
permeability values are identical. As 
the dispersion of the values increases, the 
harmonic average becomes a lower per- 
centage of the arithmetic average. 

Fig. 3 covers the range of standard 
deviations found necessary by Law to 
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describe the actual permeability distribu- 
tions that he considered. In this range the 
harmonic average drops to one fifth of 
the arithmetic average. 

No simple mathematical considerations 
can indicate whether the equivalent 
permeability of a complex formation lies 


nearer the upper, arithmetic average 
limit, or the lower, harmonic average 
limit. However, in the application of 


these results to oil-producing sands there 
is a good reason to favor the upper limit. 
As Muskat has indicated,’ if the litho- 
logical variations in an oil sand were 
strictly in a vertical direction, the equiva- 
lent permeability would be identical with 
the arithmetic average permeability, and ~ 
actual variations are predominantly of 
the vertical type. 


GENERAL DISCUSSION 


The considerations of this paper have 
led only to the establishment of upper 
and lower limits for the equivalent perme- 
ability; and these limits may differ by 
many per cent in numerical value. How- 
ever, the established limits should serve 
as useful guides in reservoir analyses. 

The discussion of Johnston® indicates 
a type of question that has existed. 
Johnston has stated that a body of sand 
consisting of equal portions of 100- 
millidarcy and 1o-millidarcy sands might 
be arranged in thin, alternating, horizontal 
strata so as to have an equivalent perme- 
ability of 99 millidarcys, because of the 
possibility of oblique flow. Actually, the 
arrangement of Johnston, involving only 
vertical permeability variations, would 
not produce oblique flow per se, and the 
equivalent permeability would be the 
arithmetic average, 55 millidarcys. This 
is in accordance with the already cited 
statements of Muskat.’¢ The analysis of 
the present paper has shown that even 
if the two sands of Johnston were arranged 
so as to have mixed, horizontal and 
vertical variations, which would produce 
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oblique flow, the equivalent permeability 
would not increase above the arithmetic 
average, but would decrease toward the 
harmonic average, 18 millidarcys. (This 
assumes no preferential placement of the 
higher permeabilities nearer the well bore.) 

The present analysis also shows that 
the considerations of Law® regarding 
prediction of the productivity index 
might have greater physical significance 
if his geometric average permeability, 
which lies between the harmonic and 
arithmetic averages, were used, or perhaps 
if the arithmetic average itself were used. 
Law’s predictions implicitly involved the 
root mean-square average, which is always 
greater than the corresponding arithmetic 
average. 


SUMMARY 


1. The equivalent permeability of a 
heterogeneous oil sand lies between a 
harmonic volume average and an arith- 
metic volume average of the actual 
permeabilities, the volume elements in 


these averages being weighted according” 


to the inverse squares (or higher powers) 
of their distances from the well. 

2. For practical purposes, when the 
permeability variations away from a well 
are unknown, it is reasonable to assume 
that the equivalent permeability of a 
heterogeneous oil sand lies between the 
harmonic depth average and the arithmetic 
depth average of the core-sample perme- 
abilities (see Eq. 1). 


3. Qualitative reasoning, based on known ~ 
. . if 
indicates that 


reservoir characteristics, 
the equivalent permeability lies nearer 
to the upper, arithmetic limit than to 
the lower, harmonic limit. 
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MATHEMATICAL APPENDIX.—The 
Limiting Values of the Equivalent 
Permeability 


Consider first a cubical block of variably 
permeable medium. Let Cartesian co- 
ordinate axes be represented by three 
intersecting edges of the block. Let a 
fluid be forced through the block by the 
application of a pressure drop between 
the faces perpendicular to the x axis. 
Assume no. flow through the remaining 


pe daces... 


It is desired to calculate upper and 
lower limits for the equivalent permeability 
of the block, the equivalent permeability 
being defined as the permeability of a 


homogeneous block of the same dimensions - 


that would pass the same flux under the 


same pressure drop. 
It is convenient to assume that the 


block of volume L? is divided by planes 
_ perpendicular to the «, y, and z axes, into 


NN? very small cubes, each of which is 


small enough to be considered to have a 
constant permeability. Any one of these 
~ cubes may be denoted by three integers, 
1, m, and n, varying between unity’ and 
__N, representing its distance from the 
origin (in numbers of cubes) in the #, y, 
and g directions, respectively. 
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In order to calculate an upper limit 
for the permeability of the large block, 
assume that the subdividing planes per- 
pendicular to the x axis are surfaces of 
constant pressure. Physically, this would 
require that each of these planes be a very 
thin, very permeable lamina. 

There is an electrical theorem’ that 
states that if the conductivity of any 
element in a conductor is increased, the 
conductivity of the whole conductor will 
be increased, or remain unaltered. Since 
permeability variations in permeable media 
are mathematically analogous to con- 
ductivity variations in electrically con- 
ducting media,!¢ this theorem shows that 
the very thin, very permeable laminae 
of the last paragraph would increase or 
leave unchanged the equivalent perme- 
ability of the large block. So the equivalent 
permeability with such laminae present 
would be equal to or greater than the 
actual equivalent permeability. 

If the sections of the block between 
the constant-pressure planes were very 
thin, the flow through those sections would 
be perpendicular to the constant-pressure 
planes and the conductivity of any 
interplanar section would be proportional 
to the sum of the permeabilities Rimn of 
the small cubes, multiplied by their 
areas and divided by their thicknesses: 


It 
C= » yy oe [At 
m n L 
N 


=> D bins 
mn 


or, the resistance of the same interplanar 
section would be: 


I 


Z N 
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The total resistance of the whole block 
would be: : 


4o 
ear eee 

4! Lye 
mn 
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Since this equivalent ulin a would 
be equal to or greater than the actual 
equivalent permeability, the following 
inequality may be written for the actual 
equivalent permeability (without the very 
thin, very permeable laminae): 

y 


[As] 


In order to calculate a lower limit for 
the equivalent permeability of the block, 
assume that the subdividing planes per- 
pendicular to the y and z axes are stream- 
lines. Physically, this would require that 
each of these planes be a very thin, 
impermeable lamina. According to a 
companion theorem of the one already 
used, such laminae would either decrease 
the equivalent permeability or leave it 
unchanged. So the equivalent permeability 
with such laminae present would be equal 
to or less than the actual equivalent 
permeability. 

The resistance of any small, tubular 
section of the medium, bounded by im- 
permeable laminae, would be proportional 
to the sum of the individual resistances 
along the tubular section: 


(F 
I N 
Runt IRS [A6] 
(7) 
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The conductivity of such a section would 
be: 


[Ag] — 


Since this equivalent» permeability would _ 
be equal to or less than the actual equiva- 
lent permeability, the following inequality 
may be written for the actual equivalent 
permeability (without the very thin, « : 
impermeable laminae): 


Combining the two inequalities previously ~ ¥ 
obtained, and altering their form slightly, 
one may write: 


N 


The unsymmetrical forms of this in- g 
equality are not amenable to easy interpre- F 
tation. It is convenient to use some further : 
inequalities to simplify the ‘results. othe 

The left-hand member of inequality — 
Air is an arithmetic average of harmonic -, 
averages, and it is not difficult to prove all 
that it is equal to or greater than a pure bw 


ee “| 


concerned. 


W. T. CARDWELL, JR. 


The right-hand member of inequality 

A 11 is a harmonic average of arithmetic 
averages, and it is not difficult to prove 
that it is equal to or less than a purely 
arithmetic average of the permeabilities 

_ concerned. So the interval of inequality 
_ Arr must lie within that of inequality Are: 


yy Rimn [A12] 
< !imn 


N3 


= 
eE 


_ Now it is convenient to multiply both the 
_ numerators and denominators of the 
right-hand and left-hand members of 
inequality A12 by the volume AV of the 
_ small cubes, to obtain, where V is the total 
volume of the block, inequality Az3: 


I 
=| 
3 
3 


[Ar3] 


Inequality A13 may be further simplified. 

Because of the simple nature of the 
summations, each of the N* values of the 
triple subscript mn can be replaced by 
 asingle subscript 7, and the triple summa- 
tions changed into single summations. 
One may now write: 


~ Expression A14 states that the equiva- 
lent permeability of the. cubical block 
under the conditions given is equal to 
or greater than the volume-harmonic 
_ mean and equal to or less than the volume- 
arithmetic mean of the actual permeabili- 
ties. The equality signs pertain only when 
all the individual permeabilities are equal 
and therefore are not important in the 
_ present considerations. 
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If the volume elements AV are made 
vanishingly small, the summations of 
expression A14 may be written as volume 
integrals: 


i [4 Rav 
Lhe Set AES 


A Radial Case 


Consider a block of variably permeable 
medium bounded by two coaxial, right 
circular cylinders, and two planes perpen- 
dicular to the axis of the cylinders. Let a 
fluid be forced through the block by the 
application of a pressure drop between the 
cylindrical faces. Assume no flow through 
the planar faces. 

The equivalent permeability of such a 
block might be expected to be more 
dependent upon the permeability values 
near the smaller bounding cylinder than 
upon the values near the larger bounding 
cylinder. 

By carrying out a eacilation similar 
to that described above, one may derive 
the following expression for the equivalent 
permeability of the radial block: 


ae (ow 
vol “7 vol 1 

av < Req < av [Ax6] , 
His kr? ie 7? 


The only difference between inequalities 
Ars and Axr6 is that in the latter there is a 
weighting according to the inverse square 
of the distance from the axis of the block. 
The equivalent permeability in the radial 
case, also, lies between a volume-harmonic 
and a volume-arithmetic average, the 
importance of the volume elements varying 
as the inverse squares of their radial 
distances. Y 


Other Cases 


The flow into an oil well may not occur 
from a block having the. ideal boundaries 
of that treated in the last section. It 
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often approximates more closely the type 
of flow discussed by Muskat in his treat- 
ment of the partially penetrating well.¥ 
The flow converges more rapidly toward 
the well, being intermediate between radial 
and spherical flow. 

More rapid convergencé would cause 
the permeabilities in the vicinity of the 
well bore to become even more important 
in determining the equivalent permeability 
than is implied by expression A16; and 
the importance of other regions would 
decrease more rapidly than the inverse 
squares of their radial distances. 


DISCUSSION 


C. M. Brrson.*—Messrs. Cardwell and 
Parsons have made a definite contribution, 
which should prove helpful in interpreting 
core-analysis data. However, the gap between 
permeability and productivity is often very 
wide. 

Provided permeabilities were measured with 
the formation water, the equivalent’ per- 
meability of an interval should determine the 
capacity of that interval to conduct the water 
to the well, in the absence of any other fluid. 
When other fluid phases are present, the capac- 
ity to transmit any one of the fluids may be 
much less or even zero. In fact, the flow of one 
of the fluids may be in a direction opposite to 
' the impressed pressure gradient, as in counter 
flow. Accordingly, it is conceivable that the 
oblique flow of one of several fluids may occur 
under a condition in which the oblique flow of 
a single fluid would be impossible. 


J. Law.t—The problem chosen by Cardwell 
and Parsons is that of the establishment of a 
single equivalent permeability of a hetero- 
geneous sand by the direct approach of fluid 
dynamics. Within the field of my limited criti- 


* Chemical Engineer, General Petroleum 
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cal ability, which falls far short of being ade- _ 
quate, the problem is uniquely conceived and - 
with profound knowledge executed. Much that 
is obscure in my empirical paper is clarified by 
Cardwell and Parsons. The question arises as to 
the relative utility of a single equivalent per- 
meability and of a centrally located perme- 
ability used in conjunction with a precise 
expression of spread. Assuming that the double 
expression permeability concept was amenable 
to fluid dynamic calculations, would it be your 
opinion, Mr. Parsons, that the aggregate effect 
of diminishing effect permeability in a hetero- 
geneous sand would be best solved by the single 
or double system? 


R.L. Parsons (author’s reply).—Mr. Beeson 
is correct in pointing out the necessarily more 


complicated system resulting from the presence 


of two or more immiscible fluids. It is our 
opinion, however, that if relative instead of 
absolute permeabilities be considered the 
equivalent relative permeability -would lie 
between the arithmetic and harmonic mean, 
and oblique flow would occur by the same laws 
that would cause oblique flow in an absolute 
permeability system. 

Mr. Law asks which is of the greater utility in 
the definition of a variable permeability system, 
the equivalent permeability or a mean per- 
meability and the standard deviation of the 
distribution. Remembering that our paper 
does not determine the equivalent permeability 
but only states that it lies between limits, both 
definitions would appear to be of use. Perhaps 
the greatest value of the equivalent per- 
meability limits is to show that there is no 
type of permeability inhomogeneity that will 
result, in an equivalent permeability greater — 
than the weighted arithmetic average. Because 
our paper considers only the steady-state flow, 
this generalization does not follow for unsteady- 
state flow. However, it is our opinion, based 
on unsteady-state numerical solutions of per- 
meability distributions most likely to give high 
equivalent permeabilities, that for steady or 
unsteady flow, the equivalent permeability 
will always lie between weighted arithmetic 
and harmonic means. : 
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ABSTRACT 


For many years the permeability of reservoir 


sands has been measured by flowing air through 


a cleaned and dried core sample. This differs 
from the true reservoir permeability in one 
important respect: the rock particles in the 


_ reservoir are surrounded by interstitial water, 


not air, and their physical.shape and condition 
of hydration are greatly dependent thereon. 
Permeability as defined must be measured 
with a single-phase fluid. Since no means 
exist for removing the oil and gas from a core 
sample by simply flowing water through it, 


the sample must be cleaned and then resatu- 


rated with water before testing. The present 
discussion attempts to show that after the 
cleaning process a considerably different 
permeability is determined with salt or fresh 
water than is obtained with air. The postulate 


js made that the salt-water permeability is 


probably closer to the true reservoir per- 
meability than is the measurement with air. 
This is discussed in relation to both physically 
possible and economically feasible measure- 
ments. Data on more than 1200 core samples 


are given to show the nature of the effects 
observed, and a plea is made for others to 


consider water permeability measurements as a 
routine necessity, eventually replacing air 


=. permeability in regions where the differences 
are great. 


INTRODUCTION 


Permeability is defined? as a “‘a measure 


of the capacity of a porous medium to 
transmit fluids, when there is no inter- 
action between the solids and the fluid.” 


“Manuscript received at the office of the 
Institute Nov. 15, 1944. Issued as T.P. 1871 in 
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Darcy’s law of liquid flow in porous media 
states: 
— Qul 


pL 
where Q represents milliliters of liquid of 
viscosity centipoises passed per second 
through a porous medium of permeability 
k darcys and cross-sectional area A 
sq. cm. under a pressure gradient AP/L. 
atmospheres per centimeter, the flow 
being understood to: be laminar or viscous, 
not turbulent. This equation defines the 
darcy. For the case of radial flow in a 
uniform sand, such as usually exists in 
the neighborhood of a well in an oil or 
gas sand, Darcy’s law becomes :” 


us amknAhP awkh(P. — Pw) [2] 
~ plogs fe/Tw Ms LOS e Fe/Tw - 
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Here / is the net sand thickness in feet, 
P, and Py» are pressures at the drainage 
radius? and well radius, and 7, and 7» are 
these radii, respectively. The productivity 
index? is defined as the barrels of liquid 
produced per day per pound per square 
inch mean pressure differential between 
reservoir and well bore, and is thus: 


amkh 


Pray) lon. tee [3] 


iS 

By further definition, the specific produc- 
tivity index is: 

amk 


Q 
SPE = h(P. — Pw) ~ un log. re/Tw [4] 


or in terms of practical units, and allowing 
for shrinkage: 
3.073k 


SPE = BEVF logo fe/Tw * Is] 
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Here SPJ is in barrels of tank liquid per 
day per pound per square inch pressure 
differential between reservoir and well 
bore per foot of net sand, and FVF is 
the formation volume factor of the tank 
liquid. 

The formula in Eq. 5 states that for a 
given liquid of known and constant for- 
mation viscosity and volume factor, and 
for a well draining a given area, the SPJ of 
that well should be directly proportional 
to the sand permeability. Mid-Continent 
experience seems frequently to agree with 
this statement.*-1! California experience is 
definitely not in agreement?!?-13 with any 
such simple statement. 


DEVIATIONS FROM Darcy’s LAw 


There are many reasons why the rate of 
influx of fluids into the bore of a well may 
be smaller than predicted by Darcy’s 
law. The permeability of a porous medium 
is defined as a property of the rock struc- 
ture, to be measured by the controlled 
flow of a fluid, which neither in any way 
modifies the: rock structure nor has any 
‘interaction with it. Clean, dry air is thought 
to have little or no interaction with the 
rock structure, and to cause no permanent 
change in the permeability. However, in 
the reservoir the porous medium is not 
saturated with clean, dry air, but with 
interstitial water, oil, and gas, either in 
solution or free. The laboratory process of 
eliminating the reservoir fluids may drasti- 
cally change the rock structure, as will be 
shown below. 

Other factors that tend to cause the 
rate of fluid flow into a well to fall below 
the Darcy law prediction are: the hetero- 
geneity of fluids in the flowing stream, the 
heterogeneity of the formation itself, and 
the several factors of the well completion, 
such as mud particles in the pores of the 
sand walls, partially plugged perforations, 
etc., which cause added resistance to 
fluid flow. Of these factors, the one that is 
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most susceptible to laboratory investi: 
gation, and which has been studied most 
thoroughly, is the heterogeneity of fluids 
in the flowing stream. Several authors have © 
capably dealt with the effect one fluid 
in a sand may have on the flow of a second 
fluid, or the effect of two fluids on the flow 
of a third.!4-22 The permeability to one 
fluid in the presence of others is called 
“effective permeability,” and its ratio to 
the permeability is called “relative perme- 
ability.” These definitions and references — 
are given here to permit anyone interested 
in this phase of reservoir flow to look © 
elsewhere, as the present discussion will : 
be limited to the effect on permeability of 
the interaction of fluids and the solid 
structure. 


RESERVOIR PERMEABILITY 


The undisturbed porous medium has — 
three different relative permeabilities, to 
gas, oil, and water, depending mainly on 
the saturation by each of these fluids, but — 
partly on the distribution of this saturation. 
The basic, specific permeability to a single 
fluid, to which these relative permeabilities 
are referred, is the chief subject of -this 
discussion. The many hundred thousand 
sand permeabilities that have been meas- 
ured: with air are supposed to be repre- 
sentative of this basic property. That these 
figures often badly misrepresent the facts 
will be amply shown later. The reason for _ 
this disparity between air permeability _ 
and reservoir permeability i is that the sand 
structure itself is seriously modified in — 
many cases by the processes of cleaning — 
and drying preparatory to measuring air — 
permeability. a 

In the reservoir, the sand generally is 
intimately surrounded and wet by inter- _ 
stitial water. The nature and properties of | 
every rock particle and of the structure as _ 
a whole are conditioned by this fact. — 
Any hydratable material is in a condition 
of hydration that depends on the compo- 


NORRIS JOHNSTON AND CARROL M. BEESON 45 


sition of this water, and somewhat on 
temperature and pressure. There may be 
some degree of dependence, at least of the 
surface characteristics of the rock particles, 
on the types of oil present. When both 
interstitial water and oil are removed, 
what reason is there to believe that the 
rock structure suffers no change in effective 
size, distribution or orientation of its 
component particles? We know that 
in hydratable clays the discrete particles 
swell because of adsorption of water around 
them; also, some of the particles may be 
_ broken apart by water intrusion between 

_ the crystalline platelets, so that two or 
more discrete particles may result from 
hydration of a single particle. 

- Thus, when a clay particle, partially 
hydrated in the interstitial water, is 
subjected to any change in that water, 
corresponding changes in its state of 
hydration may result. There is the distinct 
possibility that a part or several parts of 
it may be loosened and migrate to a point 
where they may clog a constriction in one 
of the capillary channels. Conversely, clay 
particles so disturbed and redistributed, 
possibly causing drastic, changes in ob- 
served permeability, may easily be again 
redistributed on cleaning in hot solvent, 
followed by oven drying. Particles that 
- originally had adhered to sand grains, 

and which changes in hydration had 
~ caused to swell, break down and migrate, 


drying, or they may attach themselves to 
sand grains in different positions from 
__ those originally occupied. Thus it is 
Y evident that several changes drastically 
’ affecting permeability may occur between 
the undisturbed reservoir and the air 
F, ‘permeameter in the laboratory. 

Permeability, by definition, must be 
SA measured by a single-phase fluid. Reservoir 
"permeability, most neatly approximated 
_ by a salt-water flow test, is very difficult 
to measure, since oil cores received at the 


- may remain loose and mobile after oven — 


surface contain three phases, gas, oil and 
water; and the two phases that must be 
removed to allow the closest approxi- 
mation to reservoir permeability, namely 
oil and gas, cannot be removed by flowing 
any other medium, such as a solvent, 
through the core, followed by removal of 
the solvent, without almost certainly 
causing some of the changes described 
above. Disregarding the economic aspect _ 
of core analysis, the attempt to remove 
reservoir oil and gas by continued flow of 
interstitial water, even to a concentration 
at which they would have little effect on 
the single-phase water permeability, is an 
attempt to do the impossible. Also, it 
must be remembered that the reservoir rock 
during coring is to some extent invaded 
with mud filtrate, so that it becomes 
impossible to obtain a sample that exactly 
represents the undisturbed state. Conse- 
quently, the measurement of reservoir 
permeability must be a compromise, and 
the best approximation will be obtained 
by choosing the lesser of the several evils. 
One approach to the measurement of the 
reservoir permeability of a consolidated 
sand is as follows: 

The fresh core sample is shaped, ex- 
tracted with appropriate solvent, and then 
dried at 225°F. The sample is set in the 
center of a (2 by 4-in.) thick-walled Pyrex 
tube by means of a mixture of green 
optical pitch and (roo sec.) pale oil of 


-naphthenic base in the proportion of about 


30 ml. oil per pound | fresh pitch. After 
the air permeability has been measured, 
the core is protected from disintegration 
under the influence of water by packing 
each end of the tube with sand washed | 
free of hydratable material. Relative to 
the core solids, the sand is coarse, and it is 
of uniform grain size. The sand is held 
firmly in place with metal screens backed 
by a disk of sponge rubber. The tube is 
mounted in a rack and the sponge-rubber 
disks are compressed against the protecting 
sand by forcing rubber stoppers into’ the 
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ends of the tube. The air permeability is 

then measured again to determine any 

change in the apparent permeability of 

the core that may have occurred during 

the process of protecting the sample. 

The tube is alternately evacuated and 
flushed with carbon dioxide before the 
water is introduced. If two or more types 
of water are to be used, the most saline 
is introduced first, as it is expected to 
produce the least hydration of any clay 
(or similar material) present. To permit 
an opportunity for hydration to take place, 
the permeability measurement is delayed 
for a time. In routine core analysis, an 
interval of 2 hr. is allowed to elapse. As 
repeated tests indicate that a fair approxi- 
mation is obtained, this interval is con- 
sidered a good compromise between 
accuracy and speed. No permeability 
measurement demands extreme accuracy, 
since the taking of a given sample a fraction 
of an inch higher or lower in the hole may 
radically change the numerical value. 
Core work demands a statistical number of 
fairly accurate measurements, rather than 
a few extremely accurate tests. 

After the salt-water permeability has 
been measured, fresh water is introduced 
as follows: The appropriate stopper is 
removed, and the sand protecting the 
inflow side of the core is flushed well with 
distilled water. The stopper is replaced, 
and distilled water (equivalent to 1 or 
2 pore volumes) is forced through. the 
sample. As rather extensive hydration 
may take place, 20 to 24 hr. usually is 
allowed to elapse before the fresh water 
permeability is measured. Comparisons 
. between air and liquid permeabilities are 
more readily obtained in loose sands 
because serious disintegration of a sand 
pack under the influence of water is 
uncommon, the spring compressing the 
pack tending to offset any moderate loss 
of sand. 

In routine core analysis, the water used 
in the early work was distilled water con- 
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taining 1650 grains of sodium chloride per 
gallon, making a solution of rooo gr. per 
gal. chloride ion. Soon, this was replaced 
by actual formation water from the same 
zone from which the cores had been taken. 
However, it was found exceedingly difficult 
to use formation waters without clogging 
the cores with solid particles. An exacting 
procedure had to be followed rigorously 
from the time the water was sampled at the 
well until the last time the water was used 
for a permeability measurement. Other- 
wise, suspensions of calcium carbonate or 


ferric hydroxide continued toformthrough- 


out the liquid, caused by the evolution of 
carbon dioxide from bicarbonates, or by 
the oxidation of ferrous salts by air. 
Accordingly, it was decided to use distilled 
water containing an amount of salt 
approximating the total ion concentration 
of the interstitial water. A series of standard 
solutions of sodium chloride in distilled 
water was made up, starting with 2000 
gr. per gal. chloride ion, and decreasing by 
a factor of 14 down to and including 31 gr. 
per gal. The standard solution most 
closely approximating the salinity of the 
formation water is used for cores from any 
given formation. When the analysis of the 
formation water is unknown, the solution 
containing 1ooo gr. per gal. chloride ion is 
used. Tabulated values of salt-water 
permeability were thus obtained with 
various waters, but results are not radically 


changed by these variations. 


All permeabilities are measured at room 
temperature, and air is not excluded from 
the distilled water or from the sodium — 
chloride solutions except during the satu- 
ration process. Tests are now under way to. 
determine the advisability of incorporating 
germicides in the standard solutions. 


RESULTS 


The following data are tabulated to : 
show the effects of saline and fresh water 
on the permeability of core samples from 
various reservoirs. The routine work to date 
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has covered more than 1200 samples from 
94 wells penetrating 42 pools in 23 fields, 
mostly in California. 


TABLE 1.—Difference between Air and Salt- 
water Permeability 


_. «Sample disintegrated in fresh water. 


lady Permeability, Md., to Permeability 
Ratio: 
AGE. Salt Fresh Air 
Water Water Salt Water 
129 0.0 0.0 ) 
} AI 0.0 0.0 ) 
, 22 0.0 0.0 C) 
3.8 0.0 0.0 ) 
»490 0.45 0.0 3,300 
46 Ou2 OE 230 
; 112 0.8 0.5 140 
rs 105 CIRC) 0.9 117 
4 159 1.6 0.4 99 
5.5 0.07 0.07 79 
. 310 5.0 tS 62 
18 0.39 0.25 46 
104 Sa7 Ol. 28 
2 1,270 66 a 19 
a I90 12 72 16 
a 71 5.4 0.0 13 
ry 2,560 216 0.0 I2 
{ 52 Ses 2:1 Io 
- 624 85 25 odor: 
“¢ 53,400 9,260 6,530 5.8 
fs f a7 7.2 1.9 5-1 
a, 455 110 105 4.1 
' 2 23 2.8 3.6 
4 2,040 668 5-7 3.1 
1,590 565 2.6 2.8 
4,400 1,810 199 2.4 
481 228 II vine 
1,330 705 71 1.89 
3,540 2,003 2.4 1.69 
3 22 2.8 I.59 
34,800 23,600 9.9 1.47 
‘ 440 302 0.0 1.45 
*. 6,890 5,510 330 1.25 
4 18,800 15,800 15,100 I.19 
ns 565 505 210 I.12 
5 8r 76 66 1.06 
, 11,350 10,930 8,950 1.04 
: 2,060 2,020 1,630 1.02 
: 420 415 101 1.01 
e: BE 31 I2 I.00 


Table 1 shows data on air permeabilities 
ys. salt-water permeabilities picked to 
indicate the range from great difference to 
little difference. It is to be noted that the 
‘ratio of air to salt-water permeability 
varies from over 3000 to about 1.0. Scores 
of samples show ratios greater than ro. 
Table 2 shows data on fresh-water vs. 
salt-water permeability. The latter is used 
as the standard value to which both air 
ai fresh-water values are compared, as 
the salt-water permeability is intended to 
ae a_ close approximation to the true 


¥ 


reservoir value, while the others have 
special uses but are not basic. In Table 2, 
it will be noted that the ratio of fresh-water 


TABLE 2.—Difference between Salt-water 
and Fresh-water Permeability 


Permeability, Md., to Permeability 
Pres We 
Tes. ater 
ING Salt Fresh Tnewates 
Water Water 
18,500 3,050 0.0 to) 
5,130 845 0.0 0 
440 302 0.0 (0) 
705 147 0.0 fo) 
434. 39 0.0 i) 
220 13 0.0 to) 
22 6.7 0.0 (a) 
28 S38 0.0 fe) 
5.8 0.2 0.0 fo) 
17,400 5,550 o.1 0.000018 
6,100 2,040 Ol 0.000049 
2,460 617 0.1 0.000162 
34,800 23,600 9.9 0.00042 
3,760 3,800 343 0.00087 
22,800 13,600 19.5 0.00143 
3,100 1,590 4.4 0.00277 
26,800 I5,400 62 0.0040 
69 I 0.06 0.0098 
13770 £05 18 0.0162 
104 Sif, O.1 0.027 
344 66 345 0.053 
20,410 14,600 1,080 0.074 
I,200 300 30 0.100 
4,400 1,810 199 0.110 
1,020 II4 20 0.175 
37,500 13,550 3,305 0.242 
92 426 I40 0.328 
395 210 84 0.400 
26 2.7 res 0.481 
705 655 430 0.656 
2,610 2,810 2,000 0.711 
115 116 95 0.818 
2,380 1,610 1,380 0.857 
5,270 2,990 2,830 0.947 
455 Ito 105 0.955 
18,800 I5,800 15,100 0.955 
108 78 7 0.988 
1,690 1,690 1,670 0.988 
645 Aish 568 0.991 
105 0.9 0.9 I.00 
52 20 20 I.00 


to salt-water permeability may range from 
practically zero to about 1.0. 

Frequently it is true that where the 
ratio of air to salt water is large, the 
ratio of fresh water to salt water will be a 
small number. In other words, where the 
agent responsible for -the decrease in 
permeability as the fluid is changed from 
air to salt water to fresh water causes a 
large decline in the first change of fluids, 
it will also cause a large decline in the 
second change. 

Table 3 is a general tabulation of all 
routine, tests to date, wherever enough 
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' : 
TABLE 3.—Summary of Water-permeability Data 
Permeability, Md., to Permeability Ratios rs 
: Number | Number a Fresh Water 
Picid os of Wells | of Tests aes Salt Brash Salt Water Salt Water 
Air Water Water — 
Per Cent aed Range, Per Cent 
A ry. 3 20 53° 17 Ft 310 6.5 2 — ee 
3842 212 185 ° 139 87 68 — 94°. 
B 22 2 109 289 a5 4.3. 147 5.0 2,8. =. 8.32 
905 603 231 150 38 5 . 100 
B 3 3 q1 1,965 975 8.3 200 0.85 0.7 — 4.0 
1,207 637 IIo 189 rz 4 — 27 
B 4 2 13 1,580 1,040 144 152 I4 1.3 - 19 
1,100 820 516 134 63 48 —100 
Cc 5 I -8 450 286 233 157 81 54 —I00 
Cc 6 I 8 34 17 12 200 71 55 — 92 
Cc 7 ie I 18 0.39 0.25 4,600 64 64 
D 8 3 30 982 304 I.2 323 0.40 0.2 = e0 7 ew 
513 139 49 379 35 9 ‘ae 
E 9 2 II 1,233 134 0.0 920 0.0 (0) 
13,350 | 4,610 418 290 9.0 0.0 — 22 
E 10 2 5 8,670 5,070 15 171 3.0 0.5 — aI 
1,590 1,280 429 124 34 
E II 2 26 2,280 550 0.05 415 0.01 0.0 — 0,02 
2,450 TLLS 17.7 220 T. 55 0.5 -— 10 — 
E 12 I 5 3,240 2,035 1,245 159 61 2 -— or 
F I3 I 6 136 104 86 131 - 82 69 —100 
G 14 I 2 1,925 124 73 155 59 58 — 60 
G I5 I 5 221 Teo See 12.5 1,600 68 56 —100 
H 16 I 8 161 22 13 732 59 30 —100 
- 17 I 4 1,908 | 334 209 572 63 44 — 94 
I 18 2 I2 50 2.7 0.8 1,850 30 27 —- 80 
864 375 ‘T98 230 53 “24 pe: 
ak 19 2 54 94 27 5.8 350 21 t.3. = 
553 350 218 158 62 37 —100 
20 10 204 6,444 1,628 0.0 395 0.0 ° 
i 4,890 3,280 2,380 149 88 35 —100 ss 
i 21 I 5 1,356 443 2.4 306 0.5 0.0 ~iia2 
22 I 5 3,750 2,760 628 136 23 7 — 63 
L 23 5 42 1,830 542 225 338 41 533 Ne 
2,685 1,645 1,540 163 94 17 ~00% 
L 24 I 25 2,100 1,383 479 152 35 2 - 76 
L 25 2 52 2,100 1,990 1,500 106 75 49 —100 
“e) 3,100 3,000 2,800 103 93 6 —100 
L 26 I 13 3,460 1,580 2.9 220 0.2 0.006— 1.1 
M 27 I 15 4,410 1,549 1,049 285 68 24 = 9t 
3 N 28 I 12 45 13 6.8 345 52 0.0 — 94 
10) 29 4 29 52 i 0.004 520 0.04 0.0. =) 2.5 
j 339 10 23 315 aI 9 — 97 
hi ig 30 I a 801 2.8 0.8 38,000 38 0.0 — oh 
-—. Q 31 4 15 soy 378 £.5 160 0.4 0.2..-+ 05a 
47 33 230 I ts) -7 
; Q 32 I 5 600 21 4:3 2.820 SO or - ef) 
R 33 3 78 3,190 1,630 869 195 53 35) 708 
; Ss 34 16 78 4,630 1,840 5.0 250 0 0.0 = 2.0 
! : 2,074 1,343 1,318 198 88 - 
& Ty 35 5 67 2,030 1,495 788 136 33 1.5 =*98" 
‘ T 2,770 1,920- 1,040 I 54 24 = 70) 
oe - 36 ee 3 402 84 16 480 19 10 che 
: 37 3 22 x axe ; si 39 400 72 24 —100 
n ’ F 1,920 - 
Bea Ei treated sah cl shee | ek T88e ol a: past ae ge ae 
‘ 54 39 32 138 82 2 
5 U 39 2 12 4.3 3 1.4 134 3 30 — 82 . 
a U , " 18 10 8 180 te) 56 — 82 
q a 14 es os 4 a. 890 39 22 — 60 
: 9 215 31 —10 
‘ U 41 2 9 86 3.8 1.8 2,260 47 36 - = » 
Vv Z 32 17 16 188 94 78 —I00 
; Ls 4 : 13 70 68 44 103 65 44 —100 
: 43 5 9 6.1 1.9 148 31 6 -58 
F- ; 


« First line of data for any zone is typical of great if ' Es i aS = < 
data typifies least effect for same zone, is a different Hit Na water effect for an entire well; second line of 
/ 
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TABLE 4.—T ypical Well Data 


: Well A, Consolidated Well B, Loose 
Z Permeability, Md., to Permeabili 
Tis alee pouty, are prashsentes 
* Se ea eS fe eee eae ee ndex,® 
= . ; Per Cen ae : 
Air Salt Water |Fresh Water wee Air Salt Water |Fresh Water ea ent 
ae 
< 285 62 2.2 6 te) 
- 481 228 II 4 8 oss 340 26 7 é 
ni 123 82 5.9 7.2 680 342 38 II 
113 43 1.9 4.4 296 198 40 20 
61 6.8 2 18 374 279 63 23 
. 36 < 0.4 o.r 25 1,030 485 22 4.5 
159 1.6 0.4 25 192 98 2I 22 
q 72 23 0.7 30 211 65 48 74 
. 310 5.0 1.5 30 625° 242 170 70 
328 57 51 90 420 216 22 10 
am 42 23 6.4 28 236 112 17 15 
% 24 24 16 67 260 129 56 43 
SI 16 5.6 35 322 168 29 17 
42 29 4.1 14 330 58 8 14 
35 17 2.7 16 560 240 56 23 
4l 1s 5.1 34 214 63 7 Il 
22 14 4.0 29 715 437 15 3-4 
46 16 Rory 35 470 305 27 8.8 
Q2 89 12 13 535 267 Il 7.1 4 
178 40 6.4 16 405 217 14 6.4 
20 12 2.9 24 325 186 14 i735 
14 5.9 1.8 31 270 IOI 34 34 
9.8 (ae 2.8 46 470 240 59 25 
25 13 3-5 27 
14 9.9 3-5 35 
36 22 355 16 
104 O27 2.5 St 
88 II acs ar 
— 438 360 4.9 hea ; 
ee 2 eee 


Well C, Consolidated Well D, Loose 


ee ee SS 


Permeability, Md., to Permeability, Md., to 


Fresh-water 
Index,* 
Per Cent 


. Fresh-water 
Index,* 
Per Cent 


Salt Water |Fresh Water Air Salt Water |Fresh Water 


42 


LobhR UDo 


NJHWHRUND 


2 Ratio of fresh-water to salt-water permeability, per cent. 
’ Consolidated samples. 
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TABLE s.—Permeability Profiles for Laminar and Massive Sediments 


Laminar Sediment 


Permeability, Md., to nitahcwates 


- rr 
r Cent 
Air Salt Water |Fresh Water 3 
525 274 98 36 : 
440 302 0.0 
335 320 28 8.8 
217 133 35 26 
180 182 84 46 
II5 116 95 82 
180 - 144 89 62 
105 0.9 0.9 100 
61 I4 15 10.7 
82 23 2.8 12.2 
65 34 7-7 23 
220 I51 31 20 
8.8 523 4.3 81 
9.5 6.3 5.7 foba 
I4 10 4.1 41 
14 2.2 1.8 82 
5.9 4.9 222 45° 
19 12 4-7 39 
28 18 6.6 37 
153 80 6.6 8.3 


Massive Sediment 


Permeability, Md., to 


Fresh-water 

per Gant 

n 
Air Salt Water |Fresh Water baal 
6,380 1,885 1,330 71 
7,020 2,340 1,580 f 68 
3,650 I,010 746 74 
5,720 1,480 ~ 864 58 
9,650 1,780 1,360 76 
5,100 1,630 886 54 
4,800 1,610 1,063 66 
4,500 1,200 614 51 
3,680 1,800 1,080 60 
8,920 3,490 2,840 81 
11,900 5,330 4,330 81 
6,190 4,880 3,920 80 
12,400 4,380 3,490 80 
10,400 4,160 3,180 717 
7,970 2,340 1,790 17 


samples were tested to have any sort of 
statistical value. This is the only tabulation 
containing data on wells outside of Cali- 
fornia. These are arranged by fields and 


TABLE 6.—Contact between Clean Sand and 


Hydratable Sand 
15 SAMPLES IN 23 FEE1 


SS a 


Permeability, IG 
ee wear ht s chalege Fresh-water 
res Index, 

Air Salt Water |Fresh Water Per Cent 
3,970 635 217 34 
4,790 2,020 1,650 82 
4,490 965 313 32 
2,040 134 520 71 
4,810 2,670 2,340 88 
5,280 2,400 tT o8o: 83 
5,730 2,270 1,400 62 
10,900 4,660 1,740 37 
6,600 3,250 2,680 82 
5,270 2,990 2,830 95 
5,650 2,210 7.4 0.33 
7,700 2,640 10.0 0.38 
2,430 1,190 2.6 0.22 
4,070 1,290 ins 0.58 
2,260 1,070 90 Seal 


zones, so a study may be made of the 
uniformity of water-permeability ratios in 
individual zones. In general, no zone or 
field has regularly high or low ratios, so 
that there would appear to be little 
chance to “calibrate” any zone or pool or 
field with cores from a few wells, obtaining 


ratios that could then be used to determine 
reservoir permeability from air perme- 
abilities in other wells in the same zone or 
pool. This is an unfortunate but definite 
conclusion. 

Table 4 shows typical sequence of core- 
analysis results for four wells, two in 
consolidated and two in loose sand, in- 
dicating that there is nothing predictable 
about water-permeability ratios. They are 
almost certainly measures of the lithologic 
character of the sediment, thus might be 
expected to vary irregularly in a highly 
laminar sediment and to be more. nearly 
uniform in a massive sediment, as shown 
in Table 5. 

Table 6 shows a contact between a 
massive clean sand and a laminar sediment 
containing hydratable material. There are 
15 samples in 23 ft. represented in this 
tabulation, no two adjacent samples being 
more than 2 ft. or less than 1 ft. apart. 
The purpose of this tabulation is to show 
that cases do occur where neither air nor 
salt-water permeability will suggest the 
presence of hydratable content of the sand, 
but fresh water brings out this lithologic 
character with sharp contrast. 
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TABLE 7.—Permeabilities of Sands of the Four Permeability Ratio Types 


ee Serati Ree Water 53 \_Air gay. Fresh Water 
; Salt Water * Salt Water Salt Water”? Salt Water 
Permeability, Md., to Permeability Ratios, Permeability, Md., to Permeability Ratios, 
Per Cent Per Cent 
Kir Salt Fresh Air Fresh Water 7 Salt Fresh Air Fresh Water 
Water | Water | Salt Water | Salt Water Water |Water| Salt Water | Salt Water 
4,260 4,360 | 4,260 98 98 194 59 4-7 329 8.0 
3,880 2,550 2,570 152 IOI 173 74 0.8 234 Lov 
4,180 3,580 3,380 TL7, 94 89 31 es 288 4.2 
A 4,360 2,660 2,800 164 105 69 31 0.4 223 1.3 
) 3,700 2,840 | 2,730 130 96 93 71 3.0 I31 4.2 
d 3,490 2,260 2,320 154 103 I42 76 a5 187 2.0 
3,210 2.570) || 2,250 148 I02 175 153 3.9 II4 a5 
e, 3,470 2,500 | 2,410 139 96 103 54 4.0 191 7-4 
{ 3,840 4,620 | 4,100 83 89 60 42 4.1 143 Coes | 
oN 1,740 1,550 1,410 “Eris fone 
- 2,170 2,470 | 2,180 88 88 
2,840 I,730 1,600 164 03 


. Air ern Fresh Water | Air Paros: Fresh Water 
ie Salt Water 83 “Salt Water Salt Water Bes “Salt Water 
I05 17 rz 618 q1 66 6.6 0.0 I,000 ° 
50 3.8 4.9 1,320 129 54 bee o:.3 760 4.2 
397 6.9 5.6 575 81 45 5.0) 0.0 900 0) 
- 82 23 13 357 57 105 16.1 0.0 653 ° 
472 42 27, I,120 64 42 6.3 0.0 667 to) 
Av. 798 80 795 0.8 


- Taste 8.—Permeability (M illidarcys) vs. Decreasing Salinity of Water (Grains per Gallon 
E. Chloride Ion as Shown*) 


ann nnn nn ne EEE 


Field Zone Ka K41000 Ks00 K00 K200 K100 Kw 
Ss 34 4,080 1,445 1,380 I,290 I,190 885 Gaye 
Ss 34 24,800 11,800 10,600 10,000 9,000 7,400 I47 
S 34 40,100 23,000 18,600 15,300 13,800 8,200 270 
Ss 34 39,700 20,400 17,600 17,300 17,100 14,300 1,680 
S 34 12,000 5,450 4,559 4,600 4,510 3,280 167 
iS) 34 4,850 I,Q10 1,430 925 736 326 5.0 
S 34 22,800 13,600 6,150 4,010 3,490 1,970 19.5 
S) 34 34,800 23,600 7,800 5,460 5,220 3,860 9.9 
Ss . 34 27,000 21,000 15,400 13,100 12,900 10,900 1,030 
Ss 34 12,500 4,750 2,800 1,680 973 157 2.4 
S 34 13,600 5,160 4,640 4,200 4,150 2,790 197 
S 34 7,040 - 1,788 1,840 2,010 2,540 2,020 119 
= “74 II,100 4,250 2,520 I,500 866 180 6.2 
‘S) 34 6,500 2,380 2,080 1,585 1,230 794 4-1 
“it 36 2,630 2,180 2,140 2,080 2,150 2,010 1,960 
7. 36 3,340 2,820 2,730 2,700 2,690 2,490 2,460 
gt 36 2,040 2,040 I,920 1,860 1,860 1,680 1,550 
T 36 3,300 2,500 2,400 2,340 2,340 2,280 2,060 
aR 36 4,020 3,180 2,900 2,860 2,820 2,650 2,460 
4 36 3,090 2,080 1,900 I,750 1,630 1,490 1,040 


@ For example: Ka means permeability to air, : : 
Mei Kso0 means permeability to 500 gr. per gal. Cl solution, 
Kw means permeability to fresh water. 
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Table 7 shows examples of all four 
possible sand types, as regards perme- 
ability ratios. Section A gives data from a 
sand only slightly affected by either salt 
water or fresh water. Section B gives data 
from a sand greatly affected by salt water 
but not further greatly affected by fresh 
water. (This type is. rather uncommon.) 
Section C shows data on a sand not much 
affected by salt water but greatly affected 
by fresh water (a fairly common type.) 
Section D shows data from a sand greatly 
affected first by salt water and then further 
by fresh water. 

Table 8 shows the effect on water 
permeability of successive decreases in 
salinity of the water. No attempt is made 
to show the many possible permeability 
ratios, but the interested reader can 

‘ analyze the data for his particular purposes. 
He will find that some sand samples show 
rapid permeability decline even in the 
higher salinity ranges, whereas other 
samples hold high water permeability well 
down into low salinities. The variety of 
behavior noted in only two pools or zones 


indicated that the amount, distribution, — 


and swelling characteristics of the clay 
or other affected solids in the sand must 
vary over a considerable range in the many 
reservoirs. This type of information could 
be of greater value in determining the 
nature of the hydratable material in any 
given pool than the simpler study of salt 
and fresh-water permeabilities alone. The 
obvious drawback is that the amount of 
laboratory work is many times as great 
as for the simpler study. 

There is a tendency for a sand interval 
showing a nonuniform air-permeability 
profile to show a still less uniform water- 
permeability profile. It is believed that 
some of the low air-permeability values 
may be caused by a larger than normal 
amount of fine, hydratable material. 
Consequently, the water permeability 
of such samples will show a greater decrease 
from the air-permeability value than for 


of the air/salt-water permeability ratio for 


: ; " U 
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clean samples, and the resultant water-— 
permeability profile will be more ragged 
than is the profile of air-permeability 
values. This deserves further study. It is : 

mentioned here more to arouse discussion 
than to state a proved fact. 


APPLICATIONS 


This type of information affects many _ 
drilling and production operations. The 
present discussion was planned to bring 
out the nature and magnitude of the 
effects rather than to suggest field pro- 
cedures to take advantage of them. 

One application of interest is the 
improvement in the empirical relation 
between specific productivity index and 
permeability. As shown statistically in a 
recent paper,” the deviations between the 
empirical and the theoretical relation are 
large and somewhat variable. It is the 
authors’ belief that a large part of both the 
deviation and its variability may be 
directly due to the differences between air 
and reservoir permeability. The average 


the entire 1200 plus cores does not show a 
large enough value to account for the 
entire deviation from the theoretical 
relation, so it might be said that the - 
distinction between air and salt-water 
permeability is not of major importance. 
However, for any given well, the ratio may 
be of great importance, as one will find in 
looking through Table 3. Certainly, for 
specific zones in certain wells, the magni- 
tude of this ratio supersedes in importance 
all other considerations as regards the zone — 
productivity. Cases have arisen frequently — 
where a good oil zone appears interrupted __ 
by permeable wet sands without benefit of 
shale strata to separate the oil from the _ 
water. This is the picture obtained from __ 
air permeabilities; tests with water show _ 
the wet streaks to be almost entirely 
impervious, and thus of little consequence _ 
to well completion. Such good fortune - 
cannot always be counted on, and the mere 
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uncertainty of interpretation seems to the 
authors sufficient reason to spend the extra 
effort required for water permeabilities. 
One beneficial step in interpretation of 
core analysis would be the development of 
an empirical relation between specific 
productivity index and salt-water perme- 
ability. The delay in getting such a corre- 
lation worked out on the basis of water 
permeabilities is that, to the authors’ 
knowledge, only one operator is making 


such measurements in routine quantity. 


The previous empirical relation was the 
result of data from many operators. The 
data thus had the advantages of being more 
completely representative of California 
oil reservoirs and greater in number than 
data any one operator can collect in a 
reasonable period of time. The writers 
would welcome any similar measurements 


4 by other operators, which could ultimately 


be the basis for a new empirical relation 
between reservoir permeability and specific 
productivity index. 


} Future Work 
There are two objectives of this type of 
work besides merely obtaining more 
representative data in larger quantity. 
One is the improvement of the laboratory 


technique to permit quicker results and 


greater reliability on the friable samples 


and those which decompose readily in 
_ water. Several improvements have already 


been made since this work was initiated, 
but there is certainly room for further 


- improvement. 


The other aspect is that of interpretation. 
Results observed to date appear to be 


satisfactorily explained by the presence in 


the sand of hydratable materials, such 


as clays. Further research is warranted, 
as for instance with petrographic analysis, 


to prove or disprove this hypothesis. 
The purpose of the present paper will have 


“been served, however, if those using sand- 
permeability measurements realize the 


_ inadequacy of measurements made with air. 


[Sat 
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DISCUSSION 


W. F. Cerrini.*—Johnston and Beeson have 
given impetus to the study of one-phase fluid 
flow employing a liquid that is common to oil 
reservoirs. The premise that salt-water per- 
meability is probably closer to the true reser- 
voir permeability than is the measurement 
with air appears to be logical. The lack of pro- 
portionality between the specific productivity 
index and the permeability of California sands 
for a given liquid of known and constant forma- 
tion viscosity and volume factor, may be at 
least partially attributed to the use of air 
permeability results. 

Salt-water permeability tests of cores have 
been studied for some time by the Union Oil 
Co. The wide permeability range made possible 
by obtaining cores from many localities by the 
authors has not been duplicated, but results 
appear to indicate that the variation between 
_ air and formation-water permeability may be 

less marked than reported. It is to be empha- 
sized that the Water used should be free of sus- 
pended matter, sterile, and that a glass system 
be employed. Possibly some of the plugging 
ation attributed by the authors to hydration 
_of clays may have been partly due to organic 
material present. 

It is believed that the study of formation- 
water permeability of cores constitutes an 
important phase of core analysis. An intensive 
study of hydration effects of salt and fresh 
water, as well as fresh-water permeabilities 
appears to be requisite. Emphasis should be 


* Union Oil Company of California, Comp- 
ton, California, 
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placed also on the possibility of obtaining un- 
contaminated core samples at reservoir condi- 
tions to enhance the study of multiple-phase ~ 
fluid flow for the purpose of relative per- 
meability and water-flooding determinations. 


N. Jounston and C. M. BrEEson (authors’ 
reply).—Subsequent to presentation of the 
paper, data have been obtained concerning 
the possible effect of bacteria and other plug- 
ging agents upon the measurement of liquid 
permeability. Unfiltered: and untreated solu- 
tions of distilled water containing 0, 500, 1000, 
and 2000 grains of chloride ion per gallon from 
U.S.P. grade sodium chloride were aged for — 
periods up to 6 months and then forced through 
an all-glass system of sintered glass filters with 
permeabilities varying from 50 to 500 md. From 
150 to 250 ml. of each solution was passed 
through each square centimeter of each filter. 
This is considerably more than is forced 
through a core sample during measurement of 
liquid permeability in routine core analysis. 

A plot of volume collected versus time gave 
essentially straight lines. Very few points 
deviated from the approximate line by more! 
than 3 per cent and none by more than 12 per 
cent. For this reason, it was concluded that — 
unfiltered solutions of U.S.P. grade sodium 
chloride and distilled water containing no 
germicide were satisfactory for the routine 
tests described in the paper. On the other hand, ~ 
extended flow tests, and especially those in- 
volving the flow of several liters per square 
centimeter through sintered glass filters, have 
shown that extreme care must be taken to 
prevent plugging by bacteria or precipitates 
under the more rigorous conditions. 


H. G. Borsrr.*—This paper represents a 
great deal of excellent experimental work and 
the authors have made a real contribution to 
our knowledge of porous flow phenomena. 
Experiments performed on California produc- 
ing sands in our own laboratory have com- 
pletely confirmed the results obtained by the — 
authors. Not all sands exhibit these properties, _ 
of course, but it is very important from a 
production standpoint to know the reaction — 
of the sand in each reservoir to water flow, 
and this information can probably be obtained 


_“ Gulf Research and Development Co., 
Pittsburgh, Pennsylvania, 
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only by experimental measurements of the 
type described in this paper. 


D. S. Nurrer.*—This paper is of particular 
interest in view of the widespread current use 
of permeabilities as measured with air. The 
authors are to be commended both for putting 
permeability measurements with water on a 
routine basis and thus obtaining a very signifi- 
cant number of results, and for including in 
their paper the actual data rather than only 
the conclusions drawn therefrom. In bringing 


to the attention of the industry the consider- 


able differences that exist between the actual 
air and water permeabilities of oil-field core 
samples, the authors have performed a distinct 


service. 


The desirability of a correlation between 


*Shell Oil Company, Inc., Long Beach, 
California. 


specific productivity index, and salt-water per- 
meability has been pointed out. I should like 
to inquire whether from the measurements 
presented it has been possible to derive a tenta- 
tive relation of this sort, and whether it has 
been observed that for particular wells with 
comparable air permeabilities but with different 
specific productivity indexes the differences 
between the air and water permeabilities are 
of the proper direction and magnitude to help 
explain the difference in the productivities of 
those wells. 


N. Jounsron and C. M. Brzson.—As yet 
there has been little opportunity to correlate 
specific productivity index with salt-water 
permeability. Such an undertaking could be 
carried to completion much more quickly with 
the help of others, and it is hoped that water 
permeability will become more generally 
measured throughout the industry. 


Flow into Slotted Liners and an Application of the Theory 
to Core Analysis 


By C. R. Dopson,* MEMBER A.I.M.E., AND W. T. CARDWELL, Jrek 


(Los Angeles Meeting, Octob 


Tuls paper presents the results of a theoreti- 
cal and experimental study of the effect of 
preperforated liners on well productivity. The 

analysis concerns the rectangular type of slot, 


> 
Sd 
i Bees A CALCULATED FOR 
w SLOTS OF LENGTH EQUAL 
= TO THE SECTION HEIGHT. 
2, OEXPERIMENTAL DATA 
= CORRESPONDING TO CURVE A. 
w 
= g CURVE B CALCULATED FOR SLOTS 
OF LENGTH EQUAL 70 04 OF 
$4 THE SECTION HEIGHT. 
Fag @ EXPERIMENTAL DATA CORRES- 
iF PONOING TO CURVE 2B. 
o 
= ALL CURVES AND DATA ARE 
Q FOR 6 SLOT ROWS AND A 


RADIUS RATIO OF 5. 


100 


s, 40 60 80 
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I.—PERCENTAGE OF OPEN-HOLE FLOW 
THAT MAY PASS INTO A SLOTTED LINER. 
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either machine or torch cut, saniehd is common 
in California. 

Muskat!* treated this problem recently in 
a mathematical analysis of the flow of oil or 
gas from natural reservoirs into both gun- 
perforated and slotted liners. This paper 

presents additional and simplified analytical 
considerations and conclusions for the slotted 
liner, the solutions being applicable in the 
laboratory as well as in the field. ; 

An application of the analytical methods to 
permeability measurements on mounted core 
samples is given, to show the effects of sealing 
wax or other obstructions on the end faces 
of the cores. 

Manuscript received at the office of the 
Institute Nov. 18, 1943. Issued as T.P, 1724 in 
PETROLEUM TECHNOLOGY, March 1944. 

*Standard Oil Company of CAlffornia, La 
Habra, California. 
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RESULTS 


Fig. 1 compares the results of some 
theoretical calculations with the results of 
electrical analogy experiments performed 
in the Standard Oil Company of Cali- 
fornia’s Production Technology Laboratory 
at La Habra, California. ; 

Fig. 1 indicates that the flux into short, 
‘“‘three-dimensional slots” of the relative 
dimensions encountered in practice is 
approximately equal to that into full- 
length, “two-dimensional slots” having 


‘the same open fraction of pipe. (The same 
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numbers of slot rows, and the same radius 
ratio are also implied.) It can be seen from 
physical considerations that the closeness 
of this approximation must improve as 
the ratio of the external radius to the 
internal radius increases. Therefore, it is 
possible to calculate the flow into a slotted 
liner using a simple modification of the 
Darcy equation: 


amkh(p. — 


where WN is the number of slot rows and 2 
is the open fraction of the pipe. 

Fig. 2 shows the results of calculations 
using Eq. 28. 

The most remarkable features of Fig. 2 
are the high flux values for very small open 
fractions of pipe. For instance, with six — 
slot rows and a radius ratio of 500, 74 per 
cent of the open-hole flux may be obtained 
with only o.1 per cent of pipe open. 

Fig. 2 shows that for a given open frac- 
tion of pipe, the flux is greater, the greater 
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conditions, which must be satisfied in 
addition to Laplace’s equation, are as 


the number of slot rows. It is interesting 
to consider this conclusion in conjunction 


with Fig. 5 of Muskat,! which pertains to follows: 

~ gun perforations. Muskat’s Fig. 5 shows p=peir=r [1] 
that a given number of 1¢-in, perforations toy, 
will give more flux than the necessary p= pa o < |6| < |B! [2] 
number of 14-in. holes to give the same o < |z| < |d| 
total open area. r= 

Fig. 2 shows also that the greater the ge ° | |B] < |6| < |a [3] 

radius ratio, the more closely the flux into os \b| < |2| < fa] 
a slotted liner will approximate the open- J ee Bol ee is 
hole flux. It is apparent from physical 08 Gat es ll 
considerations that if the radius ratio were Op 
infinite the liner design would have no rare oo ee is] 
effect on productivity. on 


The results of Fig. 2 do not strictly per- 
tain to anisopermeable media, hetero- 
geneous fluids, or fluids in nonlaminar 
flow. Therefore, they have no great quan- 
titative ‘significance in actual oil-field 
practice, but their qualitative significance 
should not be underestimated. They show 
clearly just how much the productivity of 
a well would be affected by the constriction 
of the flow into liner slots, if that were the 
only departure from ideal radial flow 
conditions in the vicinity of the well bore. 
By isolating this one factor and showing 
the small magnitude of its effects, they 
indicate that practical decisions pertaining 
to liner slot sizes should be based primarily 
on other considerations, such as sand re- 
tention and mechanical strength. 
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TED LINER UPON RADIUS RATIO AND NUMBER 
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Where: 


ry = the radial coordinate. 


ANALYTICAL THEORY 


Solution with Infinite Series 


The three-dimensional character of the 


6 = the angular coordinate, measured from 
the center of the flow section. 

g = the vertical coordinate, measured from 
the center of the flow section. \ 


_ flow into a slotted liner is completely taken r, = the external radius of the flow section. 

into account in the following analysis. The ry» = the internal radius. 

ingenious and simplifying assumption of a = half of the flow-section height. 

-Muskat1* that the impermeability of the a = half of the section angle. 

liner can be accounted for by interference b = half of the slot length. 

between pressure sinks has not been made. 6 = half of the slot angle. r 
Fig. 3 illustrates the flow section on p = the pressure at any point oe the dow 


Te Se eT Se ee 


5 ns section. 
which the analysis 1s based. The boundary pe = the constant pressure over the external 
- radius. : 


1 References are at the end of the paper. pw = the constant pressure over the slot. 
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The function: 


(pe — Pu) st Ae o 
(022) co eae 


(7%) Ram* [6] 


satisfies Laplace’s equation if 


a a 


Roo = in (2) [7]. 
Ini 
Te 
nT ne 
(F)-= (2) * 
Rave 22 — = — 8 >.0, m= 
(Paes 
Pee SENT: 
[3] 
and 
tae (2) ay (2 
ed eau 
as (22) en (ene) 
a a a a 
nim 9 
Fie nis) ae ( Sette} 
= a 


where J and K are modified Bessel 
functions of the first and second kinds, 
respectively. 

In addition to Laplace’s equation, the 
function of Eq. 6 satisfies also the boundary 
conditions 1, 4, and 5. 

It remains to satisfy the mixed boundary 
conditions over the well face, r= ry. 
For this purpose the double series of Eq. 6 
must conform to the following equations: 


BES acon (2) 


m=on=0 
MTZ 
cos ( a bee 2 


* Information on the use of such series is 
given by Smythe.* 


f=, ; 
When: {® < || < \B| [10] 
o< 2| < | | ; 
and 
5S sen (Sen) 
dReaee 
dr 
Soe 
When B| < 6| 2 lax} [x1] 
b| < |s| < |a| 


Eqs. 10 and 11 determine the coefficients 
An,m formally; but the explicit, general 
calculation of the coefficients from those 
equations alone is a very difficult mathe- 
matical problem.* The following approxi- 
mation method can be carried out to any 
desired degree of accuracy. 

An approximate form for the function 
defining the normal derivative of the pres- 
sure over the slot area is assumed from 
physical considerations. The double series 
is then made to satisfy the conditions: 


nya cos (#8?) s mrs) 
dRn,m 
dr 
r=. 
= f(s, 6): {* < 6 < \3| 
; é s ye [x2] 
310 {fa <i <|el 
b| < [2| < |a| 


where f(z, 8) is the assumed function. 

The coefficients calculated from Eq. 12 
are inserted in the series of Eq. 10, which 
corresponds to the condition that the 
pressure be constant over the slot area. 


_ When Eq. to is satisfied closely enough, 


a suitable function, f(z, 6) has been 
assumed, and suitable coefficients An,m 
have been determined. 

This procedure is somewhat similar to 
that used by Muskat‘¢ in calculating poten- 
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tial distributions about partially pene- 
trating wells, except that double series are 
involved instead of single series. 

If it is not desired to calculate potential 
distributions; but fluxes only are required, 
a simpler procedure can be followed. A 
uniform flux density can be assumed over 
the slot and the average slot potential 
that will result can be calculated. It can 
then be assumed that approximately the 
same total flux would exist if the slot 
potential were constant at this average 
value, and the flux density were varied. 
This procedure was used in making the 
calculations of this paper. It is similar to 

“one used by Muskat.® In the present 
problem, it gives values correct to within 
one or two per cent. 

The flux through the flow section of 
Fig. 3 is given by Eq. 13. 


ay 
ae outa, 7,70 48 de [x3] 


Where: 


q = the flux. 
k = the permeability of the medium. | 


rr. 


4 p = the viscosity of the fluid. 

. Since the radial derivative of the pres- - 
sure vanishes over parts of the well face 
other than the slot, the limits of integration 
z in Eq. 13 may be enlarged to simplify the 
integration: 
a 

pan 

4 Bie, je to Nor poe 

q ie Seal 9: ) : 

4 Ge ef Aeras 2, 


# f C) 

nO MZ 
ee De Ain COS ai ton ae te 
a n=0 


eae) | 
Ate) a2 dé dz 


= _ Abrwoalbe — bu) (Row | 
eae ae uh dr re Ave 
Le Pw) Ane [14] 
pln a 


there must be 
Float 
aia 
flow sections, the total flux Q into the well 
is: 


0 = EHD = Pe) 4 


Te 
bB In (2+) 


Eq. 15 is recognizable immediately as 
the familiar radial-flow equation, which 


[15] 


Fic. 3.—FLow SECTION OF SLOTIED-LINER 
PROBLEM. 


has been multiplied by the zero-zero 
coefficient of the series of Eq. 6. Since 
the zero-zero coefficient can be determined 
by the method given above, the general 
three-dimensional problem is solved. 


Solution with Conformal Transformations 


It is advantageous to investigate a 
simpler method for calculating the flux 
into the section of Fig. 3 when the slot 
length is equal to the section height; that 
is, b = a. 

Infinite series are not needed for this 
calculation. The exact solution may be 
obtained by using a succession of conformal 
transformations (Fig. 4). 

The first transformation straightens the : 
radial-flow section into a constricted rec- 
tangular-flow section. 

The second transformation unfolds the 
sides of the rectangular section onto the 
horizontal axis of an infinite half-plane, 
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The third transformation folds the flow 
section back again into a rectangle; but 
this time leaves it unconstricted, so that 
the flux through the section may be 
calculated. 


(a) 
tf 
—— 
Co tS 
(pu) hy) 
a. THE 8,r PLANE. 
| { 


—— 24x —> 


d@, THE 2*X+iY PLANE. 


Fic. 4.—TRANSFORMATIONS FOR SOLVING TWO-DIMENSIONAL CASE. 


The first transformation may be written: 


2+ iy =iln [ (Ze ] 
in 4) — io| =6+iln (+) 


so that =10 


se 
ll 


and y=In (5) -[16] 
According to Eqs. 16: 
oot when eet 
i een ET 


and *2,=a 
when aes 
r=f, 


_ These corresponding points are shown in 
the parentheses of Figs. 4a and 4b. 

The second transformation, from the 
z-plane. to the ¢-plane, is best written as 
its inverse, a transformation from the 
¢-plane to the 2-plane, by means of the 
Schwarz-Christoffel theorem:‘¢ 


Te 
Jo, = In To 
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2G 
fs = 
© WSA(F — 1) (6 — &2)(F — Es) (F — &) 


This transformation, in which C is a. 
constant, bends the & axis at the four 


[18] 


‘ 


X31¥_) 


(x) (xq,0) 
b. THE zuxeiy PLANE, 


e. THE S=B+in PLANE. 


points, &, &, &3, and &, mapping the 
upper half of the ¢-plane onto a rectangle 
in the z-plane. 

It is convenient to let: 


bg 
ike 
eek 
Bop 
and ba 


where k, and ky are constants to be deter- 
mined. Eq. 18 may then be reduced to the 
form 


ct cia t dt 
ratn=D |) ae ye 


where ¢ = kif. ron 
The integral of Eq. 19 is in a standard _ 


form for an elliptic integral of the first 
kind. 
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According to Eq. to: 
x = DF (ks, k1) } 


é I 
; oe hen { Pepe 
yp 
eee O n=0 
and 
a = DK(k2) | ae eee 
kik 
y= DK" (ks) when Be a 2 


where F(ks, k:1) is an incomplete elliptic 
integral of the first kind with the modulus 
ke, and the argument k1; K(k2) and K’(ke) 
are, -respectively, complete and comple- 
mentary complete elliptic integrals of the 
first kind with the modulus k2.* 

To make the points where the §-axis 
is bent correspond to the corners of the 
. original flow section, one may calculate ky 

and ke from the equations: 


B = F(k:, ki) 
a K(ks) 
o K(k) bee! 
“and Fo Khe) 
In Be 


in which the constant D is absent. 

The third transformation, from the 
¢-plane to the Z-plane, is also obtained 
from the Schwarz-Christoffel theorem: 


Z=X+iV =B fe 
Z | 
VJ (E = ENF — £2) (6 — &)(F — Es) 


Here it is convenient to let 
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» * Tables of elliptic integrals are given by 
 Pierce,5 but those of Legendre* are more 
extensive. 
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where k; and kz are the already determined 
constants of the second transformation. 
Eq. 21 may then be reduced to 


fr dé ; 
0 Vn — £2) (a = hike?) 


[22] 


The integral of Eq. 23 is an elliptic 
integral of the first kind with the modulus 
Riko. 

According to Eq. 22: 


xe = AK (kiko) } { E i 
ee when 
° 7 = 0 
and 


at 


X = AK (hike) } a a 
V = AK(hiks) Swnen {§ Py 
where K(kyk2) and K’(kik2) are complete 
and complementary complete elliptic in- 
tegrals of the first kind with the modulus 
kiko. 

Letting these values of § be the points 
that correspond to the corners of the final 
flow section of Fig. 4d, we may write: 


AX _ K(kik2) 
AY ~ K'(kiks) 


[23] 


an equation without the constant A, which 
will be of use later. _ 

Now if pressures are given on the upper 
and lower faces of the unconstricted, 
rectangular section of Fig. 4d, it is possible 
to calculate the pressure at any point in 
that section. This is also the pressure at 
the corresponding point of the original 
constricted radial-flow section, which may 
be found using Eqs. 16 to 23. It is of 
interest here, however, to calculate only 
the flux through the original section. 

The flux through the section of Fig. 4d 
may be written down upon inspection (in 
the terminology of Eq. 15): 


AX kh err Pw 
USS ; nee Be) [24] 
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The ratio AX/AY is obtainable from 
Eq. 23 in terms of k; and ke; and since 
these constants may be calculated from 
Eqs. 20 in terms of the dimensions of the 


OPEN PER CEN 
OF OBSTRUCTED 
FACE = 
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— CALCULATED CURVE. 
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Fic. 5.—FLOW THROUGH CUBICAL CORE WITH 
PARTIALLY COVERED FACE. 


original flow section, the problem is 
solved. Eqs. 20, 23, and 24 permit com- 
plete, exact calculations of the flux. 

In calculations pertaining to the slotted 
liner, ki and ke are usually very small; 
hence it is possible to approximate the 
elliptic integrals as follows: 


F(Re, ki) & hi [25] 
K(k) =" [26] 
K'(k) & In (2) [27] 


With the aid of these relations, and the 
fact that there are 7/a flow sections around 
the complete circumference of a liner, 
Eqs. 20, 23 and 24 may be reduced to 
Bq. 28: 


awkh(pe — 


be) 
Cirle Sea abn haat okt 
w(in% + 515) 


where: 
N = the number of slot rows. 
Q = the open fraction of pipe. 


Eq. 28 is accurate to within one per cent 
when 
Ye 
2S [29] 
w 
(2 0.3 [30] 


The accuracy improves as the radius 
ratio increases, and as the open fraction of 
pipe decreases. 

Eq. 28 is also recognizable as the familiar 
radial-flow equation, with an added term 
in the denominator. 


THE PROBLEM OF THE OBSTRUCTED CORE 
SAMPLE 


The method used in treating the prob- 
lem of the slotted liner in the two-dimen- 
sional case may be used to estimate the 
effect of partly covering the face of a core 
sample used for a permeability measure- 
ment. Some experimental results on this 
problem have been published by Carlson 
and Eastman.’ The results obtained by 
these authors indicated that small errors 
are caused by facial coverages of the order 
of those that would be encountered in 
practice. However, the errors detected by 
Carlson and Eastman were of almost the 
same order of magnitude as their normal 
measurement errors, and the results, there- 


fore, were erratic. For this reason, the 


following mathematical analysis gives an 
interesting and useful answer to the 
problem. 

Consider a cubical core sample, one of 
whose faces is partly covered by two 
impermeable rectangular strips extending 
symmetrically from opposite edges of the 


face, and toward the center line of the 


face. A cross section of the core sample 
will be the form shown in Fig. 4b. The 


elliptic integral transformations of the — 


foregoing discussion may be used therefore 


to calculate the flux through the sample. 


Fig. 5 shows the results of such calculations. 
Fig. 5 also shows the results of an elec- 


trical analogy experiment made to check 
From this | 


the theoretical calculations. 


| 
| 
| 
: 


The ste Sete 


‘Mr. J. E. Gosline 


DISCUSSION 63 
0 


figure, it is apparent that for a 5 per cent 
error to occur in a permeability measure- 
ment, 30 per cent of the face would have 
to be obstructed. A ro per cent coverage 
would cause an error of 1 per cent. 

The results of Fig. 5 may be assumed 
to apply semiquantitatively to unsym- 
metrical facial obstructions on cubical 
core samples, and even to obstructions on 
the faces of cylindrical core samples of 
lengths approximately equal to their 
diameters. Cores whose lengths were 
greater in proportion to their facial dimen- 
sions would give even smaller errors. 


SUMMARY 


t. The flux through a radial-flow system 
whose inner boundary is a slotted liner is 
approximated within one or two per cent 
by the following modification of the radial- 
flow formula: 


atkh(pe — Pw) 


where NV is the number of slot rows, and Q is 
the open fraction of the pipe. 

2. The small magnitude of the effects 
of constricting the flow of oil, gas, or water 
into liner slots indicates that decisions 
pertaining to liner-slot sizes should be 
based primarily upon other considerations, 
such as sand retention and strength. 

2 ina permeability measurement on a 
core sample whose length is approximately 
equal to its diameter, or facial side, a 
30 per cent facial coverage may cause 
only 5 per cent error in the result, whereas 
a to per cent coverage may cause but 


1 per cent error. 
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DISCUSSION 


V. J. Berssincer.*—T. he effect of perforated 
liners on well productivity is complicated by 
a number of variable influences. How much the 
productivity of a well would be affected by 
the constriction of flow into a liner must be 
subject to an evaluation of the physical shapes 
and spaces involved. Reservoir hydraulics 
may be of considerable magnitude, but the 
behavior of producible wells illustrates the 
commonly known fact that subsurface reme- 
dial mechanics can be utilized to improve 
the rate and even the extent of oil-well 
productivity. 2 

Each perforation may be visualized as an 
orifice, and the flow of oil and gas through each 
perforation will be limited to the capacity and 
characteristics of the orifice. A multiplicity of 
such perforations will accommodate the flow 
of oil and gas into a liner in a manner charac- 
teristic of multiple orifice performance expec- 
tancy. Thus, under one set of conditions in a 
well some of the perforations may react as 
nozzles, and under another set of conditions 
the same perforations might react as vertical 
submerged orifices. 

It is the writer’s belief that such physical 
reactions are the result of hydraulic effects 
immediate to the perforated liner, and that 
they may be of sufficient magnitude to affect 
the productivity of the well in spite of the 
reservoir hydraulics that completely surround 
the well bore. In this manner a perforated liner 
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might actually create a particular perforation 
block to most efficient well productivity. 

It may be argued that many small round 
orifices should be less susceptible to reaction as 
a perforation block than a few rectangular slots 
of the same width because of the greater spread 
of pressure-drop points around the liner. Fur- 


thermore, with reference to Fig. 4, the “open _ 


? 


relationship to “‘per cent of 
open-hole flow”? should be considered within 
the range of actual perforated liner design, so 
that the o to 20 per cent portion would illus- 
trate the most relevant practical range of 


per cent of pipe’ 
’ 


comparative data. Thus, for 5 per cent of the 


pipe open, the respective flow values on curves 
A, B, C and D show a greater degree of con- 
trast than for 20 per cent of the pipe open; and 
we know that most perforated liners fall below 
the ro per cent point. Add to this relationship 
the orifice effects immediate to the liner, and 


we believe the “dependence of the flow into a 
slotted liner’? might be further differentiated. — 

This paper is a noteworthy beginning for a | 
most comprehensive study of such a live 
problem. The authors should be encouraged to 
go on both mathematically and experimentally, 
with added consideration for the empirical 
phases of actual oil-well production factors. 
Thus, the purely “qualitative significance’’ of — 
the ‘‘one factor” developed in this paper might — 
be the clue upon which the added significance 
of orifice effects could be resolved into a more — 
practical determination of the problem. 

We agree with the authors that sand reten- 
tion and mechanical strength should be of 
prime consideration in the design of per-— 
forated liners, but we also believe that within 
the limits of proper design for those two ele- 
ments there is much remaining ground for more 
appropriate attention to the effect of per-— 
forated liners on well productivity. ‘ 


ABSTRACT 

ENTHALPY-ENTROPY diagrams are presented 
for natural gases of 0.6, 0.7, 0.8, 0.9, and 1.0 
gravity over the pressure range of 5 to 10,000 
Ib. per sq. in. and temperature range of 32° 
‘to 700°F. The charts indicate directly the 
work requirement and temperature rise for 
adiabatic compression or temperature change 
for free expansion of natural gases. 


COMPUTATION AND USES OF CHARTS 

The Mollier diagram (Fig. 4), in which 
the enthalpy (heat content) is plotted 
against the entropy with lines of constant 
temperature, pressure, and in some cases 
volume, has been found most convenient 
when dealing with the compression, expan- 
_ sion, and flow of fluids. In dealing with the 
flow of fluids, the sum of the increase in the 
enthalpy, AH, plus the increase in kinetic 


2 
energy, AM - plus the increase in poten- 


: tial energy, AMZ, representing the total 
increase in energy of the fluid in flow, is 
equal to the sum of the heat q, and work 
j added, —w, to the fluid while flowing 
between the entrance and exit of the flow 
system. 


2 ; 
AH + AM > +AMZ=q—w [1] 


In cases where there is no significant 
change in potential energy or in kinetic 
. energy (velocity), it follows that the 
increase in enthalpy is equal to the total 
energy supplied to the fluid. Under such 
conditions the changes in the property of 
the fluid as it flows through a throttling 

Ti i fice of the 
oe neneate Feb. rm Spe eas 1747 in 
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A Series of Enthalpy-entropy Charts for Natural Gases 


By GrorcE GRANGER Brown* 
(New York Meeting, February 1944} 


valve, choke, or any other similar arrange- 
ment, may be read directly from the 
enthalpy-entropy diagram by following 
a horizontal line between the known 
pressures. 

When compressing or expanding a gas 
by means of a compressor or engine in 
which no heat is added to or subtracted 
from the gas, but only work done, the 
changes in the properties of the gas may 
be determined along \a vertical line of 
constant entropy between the entering and 
exit pressures. The power required for the 
compression of the gas may be readily 
determined by converting the increase in 
enthalpy into the desired units. 

The enthalpy-entropy diagram for 
natural gases is to the gas engineer what 
the steam diagram is to the steam-power 
engineer. For this reason it would be ex- 
tremely convenient if a reasonably satis- 
factory enthalpy-entropy diagram could be 
prepared as a function of the gravity of the 
gas. A careful study of the known prop- 
erties of natural gas indicate that this is 
possible. 

The effect of temperature upon the 
enthalpy at constant pressure is expressed 
as the “heat capacity” or “specific heat” 
of the gas. The best available data for 
natural and petroleum refinery gases indi- 
cates the relationship shown in Fig. 1. 
From this it is clear that the specific heat 
of natural gases is a function only of the 
gas gravity and the temperature at atmos- 
pheric pressure. 

The effect of pressure on the enthalpy 
of natural gases is dependent upon the 
pressure-volume-temperature relationships. 


. 
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TEMPERATURE, DEGREES FAHRENHEIT 
Fic. 1.—SPECIFIC HEAT OF HYDROCARBON VAPORS AT ONE ATMOSPHERE. 
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The combined effect of temperature and 
pressure is indicated by Eq. 2. 


‘$ OV | 
aH = MCaT+|V—T oT)» | ? Ul 


at constant temperature 


OV 
) la? sl 


The pressure-volume-temperature rela- 
tionships for natural gases have been 
related with an accuracy of about +2 per 
cent to the pseudoreduced pressure and 
pseudoreduced temperature through the 
compressibility factor and the following 
equation: 


dH yr = (tes 


PV =2NRT [4] 


in which gz is the compressibility factor 
added to the ideal gas equation in order to 
obtain accurate values for:natural gases.’ 
The pseudocritical pressure for a natural 
gas is the molal average critical pressure 
obtained by multiplying the critical pres- 
sure of each component of the gas by the 
mol fraction of that component in the gas 


and adding these products for all com- 


ponents. The reduced pressure is obtained 
by dividing the absolute pressure by the 
absolute critical pressure. 

This sounds rather complicated, but 
fortunately the pseudocritical pressure and 
pseudocritical temperature may be ap- 
proximated in a reasonably satisfactory 
manner from the gas gravity.” 

It is therefore possible to determine the 
effect of temperature and pressure upon the 
enthalpy of natural gases from simply a 


3 _ determination of the gas density. In order 
to complete the work with the preparation 


of an enthalpy-entropy diagram, the addi- 


- tional preliminary Figs. 2 and 3 were 


prepared. Since T = T,T, and P = P,P, 
by definition, 
pect are 

1M. B. Standing and D. L. Katz: Trans. 


A.I.M.E. (1942) 146, 140. 
2D.L. Kate: Proc. Nat. Gas. Assn. of Amer. 


Zz (1942) 47; Refiner (1942) 22 (6), 58. 
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It is therefore possible to prepare Fig. 3 by 
integration of Eq. 5. The values for 


Oz 
(se). are determined by plotting z as a 


function of 7, for lines of constant P, and 
differentiating graphically for (=) : 

OT,/ p, 
These values are then used in Eq. 5 and the 
integration accomplished graphically by 

02 
eer i : : : 

plotting \a7-/,, against P, for lines of 


constant 7, and getting the areas under 
the curves from P, = o. 
Similarly, 


ger (4) 
dS = T Gh = aT Bee [6] 
at constant temperature 
or) 


In terms of reduced temperature T, and 
reduced pressure P,, 


% 
dS = —R la. 


$5 = iz), | sak 


fas=- [rls 
+ (577 _ jém Pe 3] 


which may be solved by graphical methods 
as for Eq. 5, using a particular reference 
pressure. A more convenient procedure, 
which also gives information concerning 
the fugacity, is by use of the following 
equations: a 


: 
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Eq. 9 may be integrated graphically by a 
single operation to obtain Fig. 2. 

Fig. 3 is computed from Fig. 2 by means 
of the following relationships: 


F. — Fi = RT wee RT ln fo —'RT In fr 
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differentiating with Rast to T 


OF 2 OF, fe outs) 
Ian ear 
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ar ~ aT Fore RE aT ) 
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4RT (a2 In 7), _ RT (Ge In 7), 


If state 1 is taken at a low pressure, so 
that fi = P, the last term becomes 0, and 
since P is constant for any differential at 
constant pressure 


‘i 
bea 
FT “Fl ari 


The last term is evaluated by plotting ing 


against In 7, from Fig. 2 and differentiating 


graphically. In preparing the enthalpy- 


entropy diagram, Figs. 4 through 8, a 
reference state of o enthalpy was chosen 
for each gas at 32°F. and 14.7 lb. per 
sq. in. abs, Using this as the starting 
point, the enthalpy at atmospheric pres- 
sure could be determined for all tempera- 
tures for each gravity of gas by use of the 


data of Fig. 1 and the following equation: . 


AH, = [MCAT 


Similarly, the reference state for the ; 


entropy of all gases was taken as 32°F. and 
14.7 lb. per sq. in. abs. The entropy for 
all temperatures and each gas was then 
computed by means of the data in Fig. 1 
and the following relationship: 


Ase is | metaT 


At this point the data at each 1oo°F. 
were cross plotted as a function of the 
gravity of the gas, in order to eliminate 
any errors or irregularities in calculation. 
The enthalpy was then plotted as a func- 


tion of entropy, establishing the constant _ 


pressure line of 14.7 lb. per sq. in. abs. on 
each of Fig. 6 through ro. 

The enthalpy at 5, 10, 50, 100, 200, 500, 
1000, 2000, 5000; and 10,000 lb. per sq. in. 
abs. was then computed for each r1oo°F. 
using the data obtained for these tempera- 
tures at one atmosphere pressure and the 
data on Fig. 3. 

Similarly, the entropy at these pressures 


and even 10oo°F, was computed from the 


data just obtained and the use of Fig. 2 as 
follows: 


AH — AF 
7 AS 
AH — RT In 2 
fsh _ as 
7 - 


As before, the enthalpy at specified 
temperatures and pressures were cross 
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plotted as a function of gas gravity as a 
means of checking errors and irregularities 
in computations. It was found that the 
computations themselves fell on consistent 
smooth lines and no significant leveling of 
the data was required. 

The final data were plotted as indicated 
in Figs. 4 through 8 and the intermediate 
pressures and temperatures were inter- 
polated. These charts may be used in the 
same manner as the H — § diagram for 
steam. For convenient estimates of the 
temperature drop on free expansion, follow 
a constant enthalpy horizontal line. For the 
increase in enthalpy on adiabatic compres- 
sion, follow a constant entropy vertical line. 


The charts are also suitable for plotting 


Fanno and Rayleigh lines in the study of — : 


high-velocity flow, as described in various 
texts on thermodynamics. 
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Volumetric and Phase Behavior of Oil and Gas from Paloma Field 


By R. H. Oxps,* B. H. Sacr,* Memper A.I.M.E., anp W.-N. Lacrey* 


(Los Angeles Meeting, October 1944) 


ABSTRACT 

SampLes of liquid and gas were obtained 
from the primary separator of a well in the 
Paloma field. The volumetric properties of the 
samples and of six systematically chosen 
mixtures of the samples were experimentally 
determined at 100°, 190°, and 250°F’. at pres- 
sures up to 5000 lb. pér sq. inch. 

From these data the influence of pressure 
and temperature upon the composition and 
specific volume of the bubble-point liquid and 
of the retrograde dew-point gas was estab- 
lished. The formation volumes and gas-oil 
ratios of the mixtures investigated were calcu- 
lated on the basis of the plant-product oil, 
which is defined as the isobutane and less 
volatile portion of each mixture. The results 
are presented in graphical and tabular form. 

The volumetric behavior of the mixture 
corresponding to that produced by the well 
at the time of sampling was determined for 
235°F., the reported reservoir temperature, 
by graphical interpolation of the experimental 
data with respect to composition and tempera- 
ture. The results indicate that the well-produc- 
tion mixture probably existed as a gas at its 
retrograde dew point under the conditions of 
temperature and pressure believed to prevail in 
the producing zone at the time of sampling. 

The effect upon the phase behavior occa- 
sioned by the omission from the well-pro- 
duction mixture of certain components of 
intermediate molecular weight was investi- 
gated. In the first case, all of the isobutane and 


n-butane, and substantially all of the iso- 


pentane, were removed from the mixture of 
trap samples corresponding to the well pro- 
duction. In the second case, all the propane, 
isobutane and n-butane, and substantially all 


Manuscript received at the office of the 
Institute Nov. 15, 1944. Issued as T.P. 1861 in 
PETROLEUM TECHNOLOGY, May 1945. 

* California Institute of Technology, Pasa- 


dena, California. 


of the isopentane, were removed. Both modifi- 
cations led to considerable increases in the 
retrograde dew-point pressure at 235°F.; an 
increase of 558 lb. per sq. in. above that of the 
unmodified well-production mixture in the first 
case, and an increase of 1208 Ib. per sq. in. in 
the second. 

It was concluded that the materials remain- 
ing after the removal of certain components of 
intermediate molecular weight could not be 
injected back into the reservoir in the same 
proportion in which they were produced with- 
out entailing appreciable loss of liquid material 
through condensation within the formation. 


INTRODUCTION 


Under the usual conditions of production 
practice, petroleum arrives at the surface 
of the earth in a physical state considerably 
different from that in which it existed in the 
underground reservoir. The relative rates 
of production and the properties of oil and 
gas measured at surface conditions do not 
constitute, in general, even a qualitative 
description of the fluids existing in the 
reservoir. 

The estimation of reserves and the at- 
tainment of optimum efficiency with 
regard to rate, quantity, and cost of pro- 
duction require accurate data concerning 
the physical properties of petroleum 
throughout large changes in pressure and 
temperature. Many schemes have been 
devised for predicting the behavior of 
petroleum as it is encountered in nature, 
but the experimental work upon which 
these predictions are based has not, for 
the most part, been extended to the higher 
pressures that occur in practice, nor do 
these methods permit, as yet, the estima- 
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tion of the behavior of mixtures in the 
vicinity of their critical state.1~’ The 
requisite exact information can be obtained 
only by the experimental measurement of 
the properties of the materials under con- 
sideration at pressures and temperatures 
encompassing the ranges of these variables 
involved in production practice. 


a 1.—Sampling Conditions 


Field: Palom 

Well: Wasterh Gulf Oil Co., KCL 5 

Location: Sec. 3, T 325, R26E, eee County, Cali- 
fornia 

Depth to midpoint of producing sand: 10,097 feet 

PRODUCTION CONDITIONS 

Date of sampling, July 11, 1940 

Tubing pressure, lb. per sq. in. ort 

Casing pressure, lb. per sq. in. abs.. 

High-pressure separator: 
Pressure, lb. per sq. in. abs 
Gas rate, cu. ft. per day?..... 
Temperature of gas, deg. F... 

Low-pressure separator: 
Pressure, lb. per sq. in. abs 
Gas rate, cu. ft. per day...... 
Temperature of gas, deg. F... 

Vent tank: 
Pressure sec micctstee </abere gr ciaiadalelocshens sist 
Gas rate, cu. Pa per day.. < 


2,295 
3,240 


Subsurface er a 
Pressure, lb. per a in. abs 
Temperature, deg. F 


* Measurements of gas and liquid production rates 
have been reduced to standard conditions; i.e., 60°F. 
and 14.73 lb. per sq. in. abs. 

b Tank-oil basis. 

¢ Doubtful value. Subsequent measurements indi- 
cated a subsurface pressure of 4700 lb. per sq. in. abs. 

For these reasons it was decided to deter- 
mine by an _ experimental laboratory 
investigation the volumetric and phase 
behavior of gas and oil mixtures from 
Paloma field. Information pertaining to the 
state of the hydrocarbon mixture corre- 
sponding in composition to that of the 
well-production mixture at reservoir tem- 
perature and pressure was the primary 
objective of the initial investigation. This 
work was carried out as a part of the 
California Production Project at the Cali- 
fornia Institute of Technology during the 
fall of 1940. 

A subsequent investigation of modified 
materials from the same well was under- 
taken to determine how the phase behavior 
of the well-production mixture is affected 
by the extraction of several components of 
intermediate molecular weight. The objec- 


1 References are at the end of the paper. 


tive in this case was to measure the amount 
of condensate loss to be anticipated in a 
proposed plan to return to the reservoir 
the residue gas and natural gasoline remain- 
ing after the extraction of certain com- 
ponents of immediate commercial value. 
This work was performed under a special 
grant of funds from The Texas Company, 
and was completed in the summer of 1942. 


TERMINOLOGY 


The samples of hydrocarbon liquid and 
gas phases obtained from the primary sur- 
face separator of the well are designated 
by the terms “‘trap liquid” and “trap gas,” 
respectively. These are the constituents 
that were combined in various proportions 
to produce the mixtures of which the 
volumetric properties were studied. 


TABLE 2.—Combposition of Trap Samples 


Gas Liquid 
Comipontat Mol | Weight] Mol | Weight 
Frac- | Frac- | Frac- Tac- 
tion tion tion tion 
Methane......... -8255 |0.6516 |0.0966 |o.0156 
Ethanes. 7s %a awe .O90I |0.1333 |0.0403 |0.0122 
Propatiei. ack... 2 .0462 |0.1004 |0.0877 |0.03890 
Tsobutanes...6 5 <0. .0074 |0.0212 |0.0307 |0.0180 
n-Butane......... 0126 |0.0361 |0.0759 |0.0444 
Isopentane....... .0032 |O0.0114 ]0.0357 |0.0259 
n-Pentane........ 0022 |0.0078 |0.0438 |0.0318 
Le nar and 
SAVILLS atten: -00384/0.0187 |0.5893°/0.8132 
Carbon dioxide. :.]0.0090 |o.0195 3 
Avessas molecular 
WORDT 0 oe 556 ais 20. 09.35 
Gasol ratio®..... 40,108 243 


« Assumed average molecular weight, 99.64. 


> Average molecular wee as determined from 
enzene extrapolated to 


freezing point lowering of 
infinite dilution of the solute 137.1. 
¢ Plant-product basis. 


The “tank oil” is the sample of liquid 
drawn from the vent tank of the well. The 
nature of this liquid depends upon the 
separator conditions and is subject to con- 
siderable seasonal variation in composition 
where the surface separator system is 
exposed to the weather. 

The “plant product” is an arbitrarily 
defined oil, which in this report is taken 
to be composed of the total isobutane and 


o) ee ee 


pyre 


: 
{ 
4 


SAE 


less volatile portion of the mixture under 
consideration. 


TABLE 3.—Properties of Hexanes-and- 
heavier Portion of Trap-liquid 
Sample 


Mol fraction of trap-liquid sample, 0.5893 
Weight fraction of trap-liquid sample, 0.8132 
Gravity at 60°F. and 14.73 lb. per sq. in. abs., 
46.1°A.P.1. 
_— Specific volume at 60°F. and 14.73 lb. per sq. in. 
or abs., 0,020113 cu. ft. per lb. 
Kinematic viscosity: 77°F., 1.37 centistokes 

Fi ; ‘ r0o0°F., 1.15 centistokes 
Viscosity gravity factor, 0.820 
Average boiling point, 364°F. 
Average molecular weight, 137.1% 


FRACTIONATION ANALYSIS 


en 


> s 
Kinematic Bs SES 
ic Alen he s ce 3 
: : entist a) 
Cut & stokes oO a s ~ 
No. 2 a oe q 
pa #24] Bo] os a 
a=) ag 8] ob 45 
a2 ge | 53) £8) Be 
& Mh 28, OR. 4 > om 
GA| 77°F. | 100°F.| Sey | 2a 28 se 
I 64.7| 0.566] 0.507/0.773| I61} 93/0.1022 
2 58.4| 0.659] 0.584/0.793| 211] 100/0.1055 
3 53.1| 0.759| 0.669/0.811| 254] 109 0.1086 
4 47.8| 0.975] 0.903/0.822| 312 128/0.1118 
5 4I.7| 1.64 | 1.28 |0.840] 392) 155/0.115S7 
7 6 36.3] 3-45 | 2.63 |0.843] 491| 204/0.1195 
Residue.|28.9|21.29 |13.08 |0.849| 670| 274/0.1499 


a Determined from freezing-point lowering of 
benzene extrapolated to infinite dilution of the 
solute. 

> Derived from gravity and viscosity gravity 


factor. x net: 
¢ Based upon entire trap-liquid sample. 


f” The “gas-oil ratio” of a mixture repre- 
~ sents the number of cubic feet of gas asso- 
ciated with a barrel of oil, both volumes 
being measured at 60°F. and 14.73 lb. per 
_ sq. in.* The numerical value of the gas-oil 
ratio depends upon the nature of the mate- 
rials selected as gas and oil. In field opera- 
tions the gas-oil ratio of the hydrocarbon 
mixture produced from a well is based upon 
production rates of separator gas and tank 
oil, because these are easily measured 
_ quantities. However, the variable nature 
of these constituents makes this basis not 
entirely satisfactory. Gas-oil ratios com- 
puted from an arbitrary separation of the 
components of the mixture into a gaseous 
constituent composed of all components 
more volatile than isobutane and an oil in 
; * Throughout this paper pressure ds ex- 
pressed in pounds per square inch absolute. 
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accordance with the plant product is gain- 
ing widespread acceptance, because it has 
significance in refinery practice and because 
it is a single-valued indicator of composi- 
tion independent of the vagaries of a sur- 
face separator system. In this paper the 
basis upon which the gas-oil ratios are 
computed is indicated by footnotes dis- 
tributed throughout the tables. With few 
exceptions, the plant-product basis is: used. 


TaBLE 4.—Composition of Vent-tank Ouil* 


Mol Weight 


Component Fraction | Fraction 


Methane..... 

Ethane 

Propane:). ccc + +> 0.0300 0,OIIO 
Isobutane ..-| 0.0215 0.0104 
Neu UbAnNe sc scilaars ole aes ¥ Selec ale 0.0664 0.0320 
Tsopentane...2-...seeesseees 0.0481 0.0287 
Fis POVTANON cierto atevateretereiviatete os 0.0531 0.0317 
Hexanes and heavier........-+ 0.7809° | 0.8862 


120.7. Gravity at 


« Average molecular weight, 
i 52.9°A.P.1. Specific 


60°F., 14.73 lb. per sq. in., 


volume at 60°F., 14.73 lb. per sq. in., 0.02089 cu. 
ft: per lb. 

» Assumed to be practically identical in composition 
to the corresponding portion of the trap-liquid sample. 


TABLE 5.—Compressibility Factor of the 


Trap Gas? 
Pressure, 
Lb. per Sq. | 100°F. | 190°F. 235°F. | 250°F. 
In. Abs. 
(0) 1.0000 | 1.0000 | t.0000 | 1.0000 
200 0.9674 | 0.9809 | 0.9858 0.9871 
400 0.9350 | 0.9626 | 0.9721 | 0.9745 
600 0.9015 | 0.9450 } 0.9597 0.9634 
800 0.8695 | 0.9288 | 0.9479 | 9.9530 
I,000 0.8400 | 0.9135 | 0.9368 | 0.9431 
1,250 0.8087 | 0.8970 | 0.9251 | 0.9331 
1,500 0.7823 | 0.8832 0.9160 | 0.9255 
1,750 0.7625 | 0.8717°*| 0.9078 0.9183 
2,000 0.7495 | 0.8647 | 0.9044 | 0.9155 
2,250 0.7445 | 0.8609 | 0.9038 | 0.9155 
2,500 0.7450 | 0.8639 | 9.9072 0.9188 
2,750 0.7516 | 0.8683 | 0.9113 | 9.9229 
3,000 0.7653 | 0.8755 | 9.9172 0.9289 
3,500 0.8040 | 0.9003 | 0.9367 | 9.9472 
4,000 0.8516 | 0.9302 | 0.9610 | 0.9700 
4,500 0.9014 | 0.9634 | 0.9890 0.9969 
5,000 0.9538 | 1.0005 1.0216 | 1.0282 


@ Composition given in Table 2. 


The “formation volume” is the ratio of 
the volume of the mixture, measured at. 
the pressure and temperature under con- 
sideration, to the volume of oil associated 
with that mixture, measured at 60°F. and 
14.73 lb. per sq. in. The numerical value 
of the formation volume depends upon the 


80 VOLUMETRIC AND PHASE BEHAVIOR OF OIL AND GAS FROM PALOMA FIELD 


‘gonpoid quejd ay} uodn paseq SI euINjOA uOTZeUIIOT ¢ 
‘aynjosqe your eienbs tod spunod ur passeidxe soinsseid yutod-a[qqnq jueseides sesayzueied ur SeInSIy o 


Soz'1 gsfzo'o OOI*I 69zz0'°0O 

ZIz*l IL€zo'o SgI‘t 6Lzz0°0 

61z'1 Sgezo'o OLI‘I 6gzz0'o 

Lee" o0vzo'o SLI°I 00£z0°0 

sez*1r givzo'o ZQI'’I £1£z0°0O 

6fz"1 Szvzo'o Sgi‘r 61£z0°0 

brz'1 verzo'o 6gI°I gz€z0'o 

6vz'°1 vrrzo'o coll ££fz0'oO 

vSz'1 vspzo'o Q61'I Iv€zo'o 

ogz*1 Sovzo-o 007 "I 6vezo'o 

Sgz*1 9Lvzo'o Soz*1 LS€zo'o 

1Le°I Lgvzo'o 60z "I 99£z0'o0 

LLz"1 66~z0°0 £1z‘1 YLEzo0'O ~ 

fgz'1 o1s$z0'o Liz*t zgtzo'o 
Bgz'1 QgBz I oz$zo'o oz$zo'o 1ee°!l 6gfz0'O 
Sig‘1 ore't glezo'o 96LE0°0 goI*I 16 ‘I ovezo'o g16z0°O 
IvI‘l z€zz0'°o QoI*t ore Sg1zo'o S¢Sgo'o ofo°1 
ggc'l Bgz'l oz$zo'o ozSzo'°o fzz'1 fzz°r V6EzZ0'O V6EzZ0'0O gvr°r 

— 
v(009) ‘a1 o(fgv) ‘aT 
auInjoOA geunjo,A ee ke | god “qq "ng sunjoA geno, ‘qT sod “449 "09 auInjoA 
bea tds ae sf uoly Jed “4 “nO ‘uJoA” bette a uoly qed “yy “NO ‘guInjoA Une od 
mDY -eUullO. ‘guInjo mobr -Pull ‘aurnjo mor 
PIADrT UIOW Drath aN oyeds ProryT OF ae 1. oyieds pmobry 
*WTo0SZ *y[,061 


pinhtT doa, fo saysagorg I14jaunjo A—9 ATAV I, 


gor’r 
TEL st 
VII’! 
QII‘I 
IzI‘t 
€z1°r 
Sexr°r 
QzI‘r 
ofI‘t 
3 2 Te 
S€r’r 
geI‘I 
ovI'I 
€vi'r 
SvI‘r 
LVI‘! 
gio*z 
gbvi'1 


Sg1zo'°o 
ghzzo'o 


v(zS£) 


qeounjoA "OT 


_u0H 
-emiog 


ded “4g ‘nD 
‘smn[oA 
pmbryT 


“001 


ggizo'o 
VLIzo‘o 
ogizo'o 
Lg1zo°o 
v61z0'O 
g61z0°oO 
zozzo"o 
Lozzo"o 
11zz0'o 
gizzo'o 
0zzzo"o 
gzzzo'o 
Ifzzo'o 
g£zz0°o 
ovzzo0'o 
svzzo°o 
SvV6£0°o 
gvzzo'o 


‘ginssolg 


7é 


R. H. OLDS, B. H. SAGE AND W. N. LACEY 81 


material selected as oil. All formation 


_ volumes herein reported are expressed in 


terms of the plant product. 

The “liquid volume” is the number of 
cubic feet of liquid phase associated with 
one pound of the mixture measured at the 
conditions under consideration. The liquid 
volume should not be confused with the 
“specific volume” of the liquid phase. The 
specific volume of the liquid phase is the 
volume of a unit weight of the liquid phase, 
while the liquid volume is the volume of 
the liquid phase present in a unit weight of 
the entire mixture. 


conditions described with regard to forma- 
tion volume in the preceding paragraph. 
It is apparent that throughout the hetero- 
geneous region the formation volume and 
the liquid formation volume are distinct 
from one another. However, at the bubble 
point they become identical, and at the 
dew point the liquid formation volume 
vanishes. 


MATERIALS 


Samples of hydrocarbon gas and liquid 
were obtained on July rz, 1940, from the 
primary separator of the Western Gulf Oil 


TABLE 7.—Composition of Experimentally Studied Mixtures 


Weight fraction trap gas.........-.. 0.0571 0.1213 0.2867 
Mol Weight Mol Weight Mol Weight 
Component Fraction | Fraction | Fraction | Fraction | Fraction Fraction 
m Methane...........--.s1--ee reese 0.2630 0.0519 0.3902 0.0927 0.5797 0.1980 
BMPEHITATIO lS Ai spalea eo. o ue oerie eininase ow ileus © 0.0516 0.OIO1 0.0604 0.0269 0.0733 0.0469 

PFO DANE sipie ic <5 fe oo s Hae alielinmaee He a shel 0.0782 0.0424 0.0710 0.0464 0.0602 0.0565 
Isobutane. . 0.0255 0.0182 0.0214 0.0184 0.0153 0.0189 
n-Butane.. 0.0614 0.0439 0.0504 0.0434 0.0339 0.0420 
TIsopentane.. 0.0283 0.0251 0.0225 0.0241 0.0142 0.0218 
PRRETLANCs ose ce etic he motes 0.0343 0.0304 0.0270 0.0289 0.0162 0.0249 
Hexanes and heavier..........-.-:- 0.4557 0.7679 023534 0.7168 0.2012 0.5854 
Garpon GIOXIGE. ace.c e's sass dees 0.0020 0.0011 0.0037 0.0024 0.0060 0.0056 
Average molecular weight. . a 81.290 67.50 46.97 
Gas-oil ratio®.:.....--..+.-- Scat ee o 552 940 2,205 


Peeeiee Se ee ee 
SS) 2a eee 


‘Gas-oil ratio*..........- i, Aitrecaates 5,301 


The definition of the “liquid formation 


volume” is analogous to that of the forma- 

tion volume of the entire mixture. It is the 
ratio of the volume of the liquid phase of 
the mixture to the volume of the oil asso- 


‘ciated with that mixture, the measurement 


of the volumes being subject to the same 


« Plant-product basis. 


' Weight fraction trap gas......-+.-+++ 0.5335 0.6292 o.81It 

Mol Weight Mol ‘| Weight Mol Weight 
Component Fraction Fraction Fraction Fraction Fraction Fraction 
_ Methane 0.7148 0.3549 0.7470 0.4157 0.7922 0.5315 
= Ethane...... “. 0.0826 0.0768 0.0847 0.0884 0.0878 0, 1104 
Propane 0.0526 0.0717 0.0507 0.0776 0.0482 0,0888 
‘Isobutane 0.0110 0.0197 0.0099 0,0200 0.0085 0.0206 
PISBUtANE. a. - 1006's 0.0222 0.0400 0.0194 0.0392 0.0155 0.0377 
-  Isopentane ae) JOOS 0.0182 0.0067 0,0168 0.0047 0.0141 
BPEIPENLATIC. 20.060 0 is 0 ols wieie eee s ..| 0.0085 0,0190 0.0067 0.0167 0.0041 0.0123 
Hexanes and heavier 0.0927 0.3803 0.0668 0.3133 0.0304 0.1688 
Carbon dioxide........:-+-+eseere? 0.0076 0.0104 0.0081 0.0123 0.0086 0.0158 

Average molecular weight.........-- $ 32.30 28.82 23.91 

71393 14,440 


Company’s well No. 54-3 in the Paloma 
field. The forged-steel sample containers 
were equipped with valve ports at both 
ends and were thoroughly purged by flush- 
ing with a large excess of the fluids to be 
sampled. The sample containers were 
filled to capacity at the pressure of ,the 
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primary separator and were carefully 
sealed. Upon arrival at the laboratory, the 
sample containers were tested and showed 
no sign of leakage. 


TABLE 9.—Properties of Bubble-point Liquid 
and Retrograde Dew-point Gas at 
Reservoir Temperature 235°F. 


Gas-oil | Pressure, Specific ‘ 
Ratioe | Lb. per Ses Volume, lost pe 
Meas Fes) Sq. ta. | $0", | Cu. Fee] rect 
per Bbl Ab Creeper Lia lic aoa y 
243° 568 I.270 | 0.02485 (0) 
500 1,430 1,416 0.02655 0.0479 
I,000 2,430 1.711 0.02967 0.1306 
1,500 3,010 _ 2.020 | 0.03258 0.2017 
; 2,000° 3,440 2.332 | 0.03515 0.2636 
a 3,000 4,015 2,071 0.03961 0.3658 
4,000 4,365 3.032 0.04340 0.4469 
y 5,000¢ 4,570 4.306 0.04663 0.5127 
6,000 4,690 4.993 0.04942 0.5672 
3 8,000 4,785 6.398 | 0.05405 0.6523 
10,000 4,765 7.876 0.05803 0.7156 
12,500 4,620 9.910 0.06296 0.7751 
15,000 4,320 I2.401 0.06925 0.8203 


EE 
@ Plant-product basis. 
> Trap liquid. 
¢ For values of gas-oil ratio of 2000 cu. ft. per bbl. 
or less, the properties of the bubble-point liquid are 


ven. 
@ For values of gas-oil ratio of 5000 cu. ft. per bbl. 
or more, the properties of the retrograde dew-point 
gas are given. Transition from bubble-point liquid 
to retrograde dew-point gas occurs somewhere in the 
interval of gas-oil ratios from 2000 to 5000 cu. ft: 


per barrel. 


PS Se ee 


5 TABLE 10.—Composition of Well-production 
4 Mixture 
IEE —————————————————— 
4 
Z Mol Weight 
4 Component Fraction| Fraction 
2 ; 
a ‘ 
MINES ENALG otra cv sn oa cee. eee miee 0.7192 | 0.3625 
BEN aa es oe en ere 0.0828 | 0.0782 
4 TODA ies © ces + 2% ps oe 8 2 nares 0.0523 | 0.0724 
B Tsobutane......-.sseee ene eens 0.0108 | 0.0197 
Be n-Butane,....0.. eee rccescneees 0.0219 | 0.0399 
* TIsopentanic........6. eee eee es ..| 0.0079 | 0.0180 
PP ONEATIC cic cic mys enh ia ee wists lele vers 0.0083 | 0.0187 
_ Hexanes and heavier.........--- 0.0891 | 0.3800 
~ Carbon dioxide...... Die oe eer 0.0077 | 0.0106 
Average molecular weight......- 31.53 
Gas-oil ratio,’ cu. ft. per bbl..... ee 
5577 


Gas-oil ratio, cu. ft. per bbl..... 


« Corresponds to a mixture of the trap samples 
. ercse of 0.5453 weight fraction trap gas. 


ank-oil basis. 

¢ Plant-product basis. 

The production conditions at the time of 
sampling are described in Table 1. It is 
understood that the well was producing 
under steady-state conditions so that it 
‘might reasonably be supposed that the 
mixture produced at the surface was 


representative of the fluid flowing into the 
well at the producing horizon. 

A subsample of the trap gas was taken 
in the laboratory by withdrawing a portion 
of the primary gas sample through a drying 
chamber packed with granular calcium 
chloride into a low-pressure gas holder. 
Previous to the subsampling, the drying 
chamber and gas holder were evacuated, 
and the primary trap-gas container was 
raised to a temperature above 200°F., to 
ensure the vaporization of any condensate 
that might have appeared. In order to 
reduce the effect of selective adsorption of 
hydrocarbon components by the drying 
agent, a considerable amount of trap gas 
was flushed through the drier before the 
subsample was taken. es 


TABLE 11.—Combposition of Well-production 
Residue Gas and Plant-product Oil 


Residue Gas 
Component 
Mol Weight 
Fraction] Fraction 
INGtH ATC ap vs 0 eras wn wedereteas es ahs 0.8344 | 0.6922 
Dihanes £2 lath ween we ae ce Berean 0.0960 | 0.1493 
Propane: sents ernie tae ss os 0.0607 | 0.1383 
Carbon dioxide...... Si aSerigenthee 0.0089 | 0.0202 
Average molecular weight....... 19.34 
Plant-product Oil 
Component 
Mol Weigh 
Fraction| Fraction 
ABO DUAN: cerslehe sei dcccksied tae sieutie 0.0783 | 0.0414 
TABULATION: satiate swsbtele re els aes 0.1584 | 0.0838 
TSopent ane. ciel cree s ne + «inate oie 0.0576 | 0.0378 
n-Pentanes re. oni. oes ates estes 0.0599 | 0.0393 
Hexanes and heavier........ os} 0.0458 | 0.7977 
Average molecular weight....... 109.9 
Granidt yeh a tiestnbnse ts oieeca.crds 58.0% AP ls 


A subsample of the trap liquid was re- 
moved from the primary container by 
displacement with ethylene glycol at a 
pressure in excess of 1000 Ib. per sq. in. A 
considerable amount (approximately 10 
times the volume of the subsample con- 
tainer) of the sample was flushed through - 
the subsample container before the con- 
tainer was sealed. ; 
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The trap-gas and trap-liquid subsamples 
were shipped to a laboratory of the Union 
Oil Company of California, where the trap 
samples and a sample of the tank oil were 
analyzed by conventional low-temperature 
fractional distillation. The analyses of the 
trap samples are recorded in Table 2. The 
hexanes-and-heavier portion of the trap- 
liquid sample was separated into several 
cuts by high-temperature distillation. A 
number of the physical properties of the 
hexanes-and-heavier portion of the trap 
liquid and of the cuts are recorded in 
Table 3. 


TABLE 12.—Volumetric Behavior of Well- 
production Mixture at Reservoir Tem- 
perature 235°F. 


Pressure,} Specific Liquid 
Lb. per | Volume, peg Forma- 
Sq. In. | Ca. Ft: Velane tion 

aha, per Lb. Ge Volume 
4,6482 | 0.04829 | 0 4.701 to) 
I,000 0.2012 Oo. 19.59 0.798 
1,250 0.1590 oO. 15.48 0.820 
1,500 O.131IT fe) 12.76 0.842 
1,750 O.IIIS oO. 10.86 0.866 
2,000 0.09072 oO. 9.46 0.881 
2,250 0.0863 oO. 8.40 0.8901 
2,500 0.0778 oO. 7257 0.8096 
2,750 0.0712 oO. ~ 6.93 0.888 
3,000 0.0658 oO. 6.41 0.866 
3,500 0.0579 oO. 5.64 0.740 
4,000 0.0527 Oo. 5.13 0.467 
4,500 0.0492 oO. 4.79 0.112 
5,000 0.0469 4.57 


* Retrograde dew point. 


An analysis of the tank oil is given’ in 
Table 4. The sample used for this analysis 
doubtless suffered a slight loss of its more 
volatile components because it was shipped 
in a loosely stoppered container. However, 
it is estimated that the uncertainties from 
this source probably do not affect the 
reported values of gas-oil ratio and forma- 
tion volume by more than o.5 per cent. 
In computing the relative proportions of 
the trap samples that must be combined 
to yield a mixture corresponding to the 
well-production mixture, use was made of 
material-balance equations involving the 
analyses of the trap samples and tank oil 
and the reported production gas-oil ratio of 


the well. In these calculations it was as- _ 
sumed that the composition of the hexanes- 

and-heavier portion of the trap liquid is 
identical with that of the corresponding — 
portion of the tank oil. While this assump- — 
tion is not rigorously true, experience has 

shown that it introduces a negligible — 
uncertainty into the results and greatly — 
simplifies the calculations. ? 


TABLE 13.—Additional Sampling Con-— 
ditions of Well Described in Table 1 


Date of sampling, May 26, 1942 
Tubing pressure, lb. per sq. in. abs. . 
Casing pressure, lb. per sq. in. abs...... 2,795% 
High-pressure separator: 


4 
Pressure, lb. per sq. in. abs........ 460 : 
Temperature, deg. Pct.eteor ee seee 71 ; 
Gas rate, cu. ft. per day..<.2... sie I,I31I,000% 


Low-pressure separator: 

Pressure, lb. per sq. in. abs......... 90 

Temperature, deg. F 

Gas rate, cu. ft. per days. ......5.% 28,000 
Vent tank: 

Pressure: i scies ar at serie © Ree we 

Gas rate, cu. ft. per day......2..0.+ 

Oil vate; Ob pet dave cat ee eee 
Gas-oil ratio, cu. ft. per bbl........... 6,04: 

2 Presented as received in report hoa the 4e td. 
Possibly the two should be interchanged. 

b Measurements of gas and oil production rates 
have been reduced to standard conditions, 60°F. and 
14.73 lb. per sq.in. absolute. 

¢ Tank-oil basis. 


Atmospheric 
12,000 
wose Be 


LABORATORY APPROACH. 


i 
x 

The equipment and techniques employed } 
in work of this nature have been described _ 
in the literature,®° and no fundamental 
modifications were necessary for 
present investigation. 

The volumetric behavior of the individ- 3 
ual trap samples was determined as a 
preliminary to the investigation of a series | 
of their mixtures. In Table 5 the compressi- _ 
bility factor of the trap gas is recorded at 
pressures up to 5000 lb. per sq. in. at 100°, | 
190°, and 250°F., which were the tempera- 
tures employed experimentally, and at 
235°F., the reservoir temperature. The data 
at 235°F. were obtained from the experi- 
mental results by graphical interpolation — 
with respect to temperature. For purposes 
satisfied by rough approximations, the 
volumetric properties of the trap gas may 
be used to represent the behavior of the 
gas phase existing in the reservoir. Cal- 
culations based upon recently published 


the 


- equilibrium constants! indicate that at 
pressures up to 4000 lb. per sq. in. this 
approximation probably does not involve 

- uncertainties greater than ro per cent. 
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The quantities of the trap samples com- 
prising the experimentally studied mixtures 
were determined gravimetrically by mer- 
cury displacement of the samples from 


TABLE 14.—Combposition of Trap Samples 


Gas Original Liquid Modified Liquide 
ae Component 
E Mol Weight Mol Weight Mol Weight 
Fraction Fraction Fraction Fraction Fraction Fraction 
UCU RANG Arecectore ais sieve echo sie shove <ihia-s 0.8479 0.6929 0.0931 0.0159 
PML ee ara abs clasp stle aN ave leveled 0.0801 0.1227 0.0740 0.0237 
I Pray OSS yr ye Cee One CLonGE aeRO ERE recA Bane 0.0398 0.0894 0.1169 0.0549 
BO UCAINEH << Cab, cata ereled ble odohtis 6, ousnerche 0.0059 0.0175 0.0386 0.0239 
EDAD Se cre ais Soeialeacrepet sterare: otras wis 0.0104 0.0308 0.0958 0.0593 
(si Gnarls Soap Geleetio gin Geto oes cerca 0.0023 0.0085 0.0433 0.0333 0.0052 0.0027 
PEM ESE Tee he wiccw a lenacaS ee ad 0.O00II 0,0040 0.0427 0.0328 0.0652 0.0341 
TERS Sa GEE Secret eaeeee ein Oia Ger cieaaoe 0.0013 0.0056 0.0795 0.0730 0.1638 0.1023 
Heptanes........ Peas oou Ger =), Se OSE 0.0007 0.0036 0.1103 0.1177 0.1923 0.1396 
3 Octanes and heavier................| 0.00047 0.0024 0.3058? 0.56055 0.5735 On72T3 
BBE AT DON OIOKIGS. 656 a5) 5y.0 5. spares scdvareleds 0.0101 0.0226 
Average molecular weight........... 291.63 93.88 138.0 


2 Estimated average molecular weight, 125.0. 
dilution of the solute, 173.6. 


isopentane. 


In Table 6 the volumetric behavior of 
the trap-liquid sample is recorded for the 
experimentally studied temperatures at 
pressures up to 5000 lb. per sq. in. The 
observed bubble-point pressures are in 
satisfactory agreement with the reported 
pressure of the primary separator of the 
well at the time of sampling. This indicates 
that there was no appreciable leakage or 
_ deterioration of the sample during shipping 
_and storage for several months. 

The properties of the individual trap 
samples having been established, a series 
~ of mixtures of them was investigated. A 
system consisting of such a mixture may 
be regarded as a “pseudobinary” or a 
“restricted multicomponent system,” be- 
cause it comprises two multicomponent 
constituents whose compositions are fixed, 
and the possible variation in the composi- 
tion of the system is restricted to that 
_ which can be produced by varying the 
proportions of the two constituents. As 
shown in Table 2, the range of gas-oil ratio 
_ possible in this system lies between 243 and 
40,108 cu. ft. per barrel, expressed in terms 
' of the plant product. 


eRe ee egy rte NNR AN 


Veal 
veer 


¢ Trap-liquid sample modified by removal of all the butanes and 


EEE EE arn cnnnnT aE 


b Average molecular weight determined from freezing-point lowering of benzene extrapolated to infinite 


lighter components and most of the 


weighed containers into the equilibrium 
cell of the volumetric apparatus. The 
detailed compositions of the experimentally 
studied mixtures computed from the data 
in Table 2 and the measured proportions 
of the trap samples in each mixture are 
presented in Table 7. The experimental 
data from the volumetric study of these 
mixtures at 100°, 190°, and 250°F. and at 
pressures up td 5000 lb. per sq. in. are re- 
corded in Table 8. For convenience and 
uniformity in the tabulation, the data have 
been interpolated to even values of the 
pressure. However, as shown in Figs. 1 and 
2, the original data points of pressure were 
distributed more or less at random. 


EXPERIMENTAL RESULTS 


With the completion of the laboratory 
measurements upon the experimental mix- 
tures, an extensive graphical examination 
of the data was undertaken. Large-scale 
charts similar to those illustrated by Figs. 
3 and 4 were constructed in order to corre- 
late the volumetric and phase behavior 
with the composition of the system. By 
interpolation of the results with respect 
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PRESSURE LB//SQ. IN. 


Ftc. 1.—ILLUSTRATION OF EXPERIMENTAL PRECISION IN MEASUREMENT OF VOLUME FOR MIXTURE 
COMPOSED OF 0.057I WEIGHT FRACTION TRAP GAS. 


LIQUID VOLUME CU.FT./LB. 


1000 2000 3000 4000 — 5000 


PRESSURE LB./SQ.IN. 


Fic, 2.—ILLUSTRATION OF EXPERIMENTAL PRECISION IN MEASUREMENT OF VOLUME OF LIQUID 
PHASE OF MIXTURE COMPOSED OF 0.5335 WEIGHT FRACTION TRAP GAS. 
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Fic. 3—IsoBARIC RELATIONSHIPS BETWEEN SPECIFIC VOLUME AND COMPOSITION AT 235°F. 
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re) 5000 * 10,000 15,000 
GAS OIL RATIO CU.FT./BBL. 


S Pic. 4.—ISOTHERMAL RELATIONSHIPS BETWEEN BUBBLE-POINT AND RETROGRADE DEW-POINT 
PRESSURE AND GAS-OIL RATIO EXPRESSED IN TERMS OF PLANT PRODUCT. 
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to temperature, the behavior of the system trap gas, corresponding to a gas-oil ratio. 
was determined for 235°F., the reported of about 3500 cu. ft. per bbl. in terms of 
temperature of the reservoir. In this man- the plant product. These values are merely — 
ner the data in Table 9 describing the rough guesses, because the density of 
properties of the bubble-point liquid and experimental data in this region is not” 
of the retrograde dew-point gas at reservoir sufficient to permit an accurate determina- 


temperature were obtained. tion of the critical state. Although an : 
exhaustive study of the critical properties — 
TABLE 15.—Composition of Tank Oil* of the system would have been of con-— 


siderable academic interest, it was decided — 


Mol Weight . : . <1 | 
Component Hiaction =| Fraction. <Hat.such an investigation was not essential - 
to the primary objective of this work, which — 
Methane eS BTL R ae was to determine the volumetric properties — 
Propane. SEI} 0.0306 | 0.0rg2 of the well-production mixture at 235°F. 
BO DICATIC <i Mie Sry oxascis sadn ts 0.0322 0.0152 * eas * . yz 
Butane weieinctas ois)cre a aeie ete 0.0898 0.0424 On the basis of the gas oil zato obtained © 
deopentene CET RIS iy cae Aioaee by measuring rates of production of sepa- — 
poones pst cin Baca aae a miata sth ee bet rator gas and tank oil at the time of sam- 
Eptanesss.)..00,.05 wtetone watetete 0.167 [r3 i . 5 
EE ae ee HO os ne 0.4671> | 0.6588 pling, the well-production mixture was 
Ges 123.1 . 
sates Saar gl . found to be composed of a mixture of thes 
@ Gravity = 52.6°A.P.I. fe trap samples containing 0.5453 weight — 
> Assumed to be of the same composition as the : . Ivek f i 
octanes-and-heavier portion of the trap liquid. fraction trap gas. The detailed analysis o : 


this mixture is presented in Table 10. The 

The transition from the region of bubble __gas-oil ratios computed upon both the 
points to that of retrograde dew points  tank-oil basis and the plant-product basis. 
occurs at the critical state of the system. are included in the table. It is apparent 
At 235°F. the critical pressure of the sys- that the two bases yield significantly 


TABLE 16.—Composition of Well-production Mixture* 


First Modification® Second Modifications 


Mol Weight 


Component Fraction | Fraction 


Mol ‘Weight Mol Weight — 
Fraction | Fraction | Fraction | Fraction 


Methane ceitsiwas cs ne hreataistdite stanton 0.7101 0.3420 0.7454 0.3758 0.7902 0.4078 
AEH ARG nase Pils simon, 214 14) fer a Dae ore ae 0.0790 0.0715 0.0830 0.0784 0.0879 0.0850 
PROMAMG CAV OMT ONT s wrsvers une umcntne sus wen ae 0.0539 0.0715 0.0566 0.0784 

QORLCAILG ceteris niente cose eine Nleutters 0.0119 0.0208 

Pec AN Ory pt aires a stave tensions, okie rayaars 0.0260 0.0455 

TSO PENT ATIC D taattens cusrescte hese Gis Aieteregara 0.0008 0.0213 

Mla OAL ALIC yicle in Gunite, s.0; « 'a sua teiste, Craig aicte a 0.0087 0.0180 0.00901 0.0207 0.0007 0.0225 
PL GROTIGA Tex, chs victeta farsa ais.e ty tein oie Quek aye 0.0156 0.0405 0.0164 0.0444 0.0173 0.0482 
Heptanes........ Soleil vigthettacessgivletaver® 0.0208 0.0626 0.0218 0.0686 0.0231 0.0744 
Octanes and;heavier..........se00i 0.0560 0.2936 0.0591 0.3218 0.0626 0.3491 
Carbon diox Gatien. sche eee ve eric oO. 0.0086 0.0119 0.0092 0.0130 
Average molecular weight........... 31.82 31.08 
Gas-oil ratio, cu. ft. per bbl......... 


2 Corresponds to a mixture of the trap samples baa oy of 0.4829 weight fraction trap gas. 


> Modification of the well-production mixture calculated from the analyses of the trap samples with iso- 
butane, n-butane, and isopentane removed. 


¢ Modification of the well-production mixture calculated from the analyses of the trap samples with pro- 
pane, dat ey n-butane, and isopentane removed. 
‘ank-oil basis. : 


tem is approximately 4200 lb. per sq. in., different numerical values for the gas-oil 
while the composition of the critical mix- ratio. In Table 11 the components of 
ture is in the vicinity of 40 weight per cent the well-production mixture are shown 
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separated into the residue gas and plant- 
_ product oil in accordance with the plant- 
_ product basis of computing gas-oil ratio 
_ and formation volume. It should be realized 

that Table 11 applies only to the well- 
production mixture. Any other mixture 
- of the trap samples would yield a residue 
ss and plant-product oil with composi- 
tions differing from those recorded in 
= lable xr. 

The final results of the foregoing calcu- 
lations and graphical interpolations are 
recorded in Table 12. The volumetric 
- behavior of the well-production mixture at 
reservoir temperature throughout the pres- 
_ sure interval from 1000 to sooo lb. per sq. in. 
_ has been evaluated. Within the uncertainty 
- of the experimental results, the retrograde 
dew-point pressure was found to be equal 
to the pressure believed to prevail in the 
4 vicinity of the well intake at the time of 
~ sampling. The volume of the liquid phase 
attains a maximum value in the neighbor- 
_ hood of 2500 |b. per sq. in., while the ratio 
_ of liquid volume to total yaa for a given 
_ weight of mixture passes through a maxi- 
mum value at approximately 3000 lb. per 
sq. in., at which point the mixture is 

volumetrically about 13.5 per cent liquid. 

It is apparent that the entire procedure 
that has been described needs justification 
_ because the desired result might have been 
obtained more quickly and easily by mak- 
‘ing direct measurements upon the well- 
- production mixture at 23 5°F. Several 
4 factors were influential in determining the 
procedure that was followed. The most 
important consideration was one of policy, 
involving what might be termed the sec- 
a ondary objective of the investigation. For 
- more than 15 years, this laboratory has 
_ been engaged in gathering data of funda- 

mental importance in establishing the 
general physical behavior of hydrocarbons. 
The efficient pursuit of a long-time experi- 
‘mental program of this nature requires 
adherence to a definite pattern of opera- 
t Bons. A part of that pattern consists: in 
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making the experimental measurements at 
a seties of systematically chosen tempera- 
tures. The particular temperatures em- 
ployed in this study were members of an 
adopted series and were selected in the 
belief that they represented the minimum 
number of isotherms permitting satisfac- 
tory interpolation of the data to reservoir 
temperature and at the same time cover- 
ing the range of temperature likely to be 
of interest to the production engineer. 


TABLE 17.—Composition of Experimentally 
Studied Mixtures 


g First Second 
Modification? | Modification 
Component 
Mol | Weight| Mol | Weight 
Frac- | Frac- | Frac- Frac- 
tion tion tion tion 
Methane... 26 vce 0.7503] 0.3814 |0.7907| 0.4079 
Ethane cee sss os se 5 0.0814] 0.0776 |0.0877| 0.0848 
IPHOPANE) crete situa eas.s 0.0554] 0.0774 
TSODWEATIC: U's «sc a1. . 
Ti UENS. enlvei vino 
Isopentane......... 0.0005] 0.0012 |0.0006] 0.0013 
H-Pentane. fect. cee 0.0076] 0.0173 |0.0081| 0.0189 
Peexanes...i2 s/s te se 0.0177] 0.0483 |O.0191| 0.0529 
MEE PCADES sess ee ooo 0.0201] 0.0638 |0.0217| 0.0608 
Octanes and heavier. |0.0585| 0.3212 |0.0639] 0.3515 
Carbon dioxide..... 0.0085] 0.0118 |0.0091| 0.0129 
Average molecular 
WEP tenses seuss 31.56 31.09 
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« Experimentally modified mixture corresponding 
to the first, modification of the well-production mix- 
ture given in Table 16. 

> Experimentally modified mixture corresponding 
to the second, modification of the well-production 
mixture given in Table 16. 


It is true that only the well-production 
mixture is rigorously significant as far as 
actual production is concerned. All other 
mixtures of the trap samples must be 
regarded as approximations of possible 
well fluids, because, in general, a change 
in the well-production fluid would afford 


. 


trap-gas and trap-liquid samples differing © 


in composition from those used in this 
investigation. However, the study of the 
properties of mixtures differing from the 
well-production mixture yields data of 
very great practical value in estimating the 
future behavior of the well at various stages 
in the depletion of the reservoir. 


. 
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SPECIAL INVESTIGATION OF MODIFIED 
MIXTURES ; 


About two years after the initial sam- 
pling of the well described in Table 1, 
another set of trap-gas-and trap-liquid 
samples was taken from the same well. 


TABLE 18.—Volumetric Behavior of Experimentally Studied Mixtures 
First MOopIFICATION 


100°F. 190°F. 250°F. 
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mediate molecular weight required accurate 
information concerning the phase behavior 
of mixtures composed of these modifie 
materials. 

The production conditions at the time 
of the second sampling are given in Table 


‘ 


Pressure, 

Lb. per te | Liquid : Liquid : Liquid 

ne In. eee Volume, | Compres- tei Volume, | Compres- ea Volume, | Compres- 
bs. Causes Cu. Ft. sibility Caltt. Cus Ft: sibility Ca. rh Cu. sibility 

Sot: per Lb. Factor per Tee per Lb. Factor per Ch. per Lb. Factor 
= * | (4967)4 * | (077) - | (5022) 

RD: Pt 0.03700 | 0 0.9657 0.04249 | 0 0.9765 0.04728 | o 0.9840 
200 0.8559 0.8905 1.0278 0.9305 1.1485 0.9519 
400 0.3979 0.8364 0.4886 0.8847 0.5524 \ 0.9157 
600 0.2536 0.01022 | 0.7997 0.3151 0.8558 0.3583 0.8908 
800 0.18431 | 0.01064 | 0.7748 0.23109 | 0.00937 | 0.8369 0.2636 0.00815 | 0.8738 

1,000 0.14385 | 0.01104 | 0.7559 0.18216 | 0.00969 | 0.8246 0.20818 | 0.00847 | 0.8627 
1,250 0.11217 | 0.01147 | 0.7368 0.14382 | 0.01003 | 0.8138 0.16478 | 0.00879 | 0.8536 
1,500 0.09152 | 0.01185 | 0.7214 0.11871 | 0.01030 | 0.8061 0.13647 | 0.00903 | 0.8483 
1,750 0.07730 | 0.01215 | 0.7108 0.10114 | 0.01052 | 0.8012 0.11654 | 0.00919 | 0.8452 
2,000 0.06720 | 0.01236 | 0.7062 0.08817 | 0.01067 | 0.7983 0.10183 | 0.00928 | 0.8440 
2,250 0.05980 | 0.01247 | 0.7070 0.07831 | 0.01075 | 0.7976 0.09057 | 0.00931 | 0.8445 
2,500 Q.05428 | 0.01245 | 0.7130 0.07080 | 0.01077 | 0.8012 0.08175 | 0.00928 | 0.8470 
2,750 0.05012 | 0.01231 | 0.7243 0.06491 | 0.01069 | 0.8080 0.07476 | 0.00916 | 0.8520 
3,000 0.04697 | 0.01205 | 0.7405 0.06016 | 0.01053 | 0.8170 0.06907 | 0.00896 | 0.8587 
3,500 0.04273 | 0.01102 | 0.7858 0.05315 | 0.00986 | 0.8421 0.06055 | 0.00822 | 0.8783 
4,000 0.04004 | 0.00906 | 0.8415 0.04840 | 0.00847 | 0.8764 0.05467 | 0.00675 | 0.9062 
4,500 0.03820 | 0.00548 | 0.9034 0.04513 | 0.00561 | 0.91903 0.05048 | 0.00406 | 0.9413 ~ 
5,000. | 0.03692 ; 0.9700 0.04279 | 0.00085 | 0.9686 0.04739 | 0.00015 | 0.9820 
SECOND MOopIFICATION 
(5910) (s8r5) (5644) 

RID-r. 0.03586 | o 1.0970 0.04107 | 0 1.0650 0.04587 | 0 4 . 1.0570 
200 0.8835 0.9148 1.0476 0.9344 1.1696 0.9550 
400 0.4159 0.8613 0.5017 0.8950 0.5659 0.9241 
600 0.2663 0.8273 0.3255 0.8710 0.3684 0.9025 
800 0.19394 | 0. 0.8032 0.23973 | 0.009087 | 0.8553 0.2718 0.8876 

1,000 0.15179 |] O. 0.7858 0.18959 | 0.01010 | 0.8455 0.21501 | 0.00910 | 0.8778 
1,250 O.IIQOI | Oo. 0.7701 0.15030 | 0.01037 | 0.8379 0.17071 | 0.009035 | 0.8712 
1,500 0.09783 | Oo. 0.7597 0.12455 | 0.01059 | 0.8332 0.14180 | 0.00958 | 0.8684. 
1,750 0.08314 | 0. 0.7532 0.10635 | 0.01078 | 0.8300 0.12135 | 0.00976 | 0.8674 
2,000 0.07246 | o. 0.7502 0.09292 | 0.01091 | 0.8288 0.10628 | 0.00989 | 0.8678 
2,250 0.06447 | oO. 0.7510 0.08272 | 0.01101 | 0.8300 0.09469 | 0.00907 | 0.8698 
2,500 0.05837 | 0. 0.7554 0.07475 | 0.01107 | 0.8334 0.08557 | 0.01002 | 0.8734 
2,750 0.05368 | o. 0.7642 0.06842 | 0.01108 | 0.8391 0.07827 | 0.01001 | 0.8788 
3,000 0.05009 | 0. 0.7780 0.06336 | 0.01107 | 0.8477 0.07232 | 0.00994 | 0.8858 
3,500 0.04512 | oO. 0.8175 0.05586 | 0.01082 | 0.8720 0.06329 | 0.00961 | 0.9044 
4,000 0.04189 | oO. 0.8675 0.05064 | 0.01018 | 0.9033 0.05702 | 0.00884 | 0.9312 
4,500 0.03958 | 0. 0.9220 0.04688 | 0.00903 | 0.9408 0.05246 | 0.00741 | 0.9638 
5,000 0.03788 | o. 0.9805 0.04415 | 0.00684 | 0.9845 0.04906 | 0.00502 | 1.0015 
5,500 0.03667 | o. Ty oO. 0.00303 | 1.0331 0.04649 | 0.00124 | 1.0440 ~ 


Figures in parentheses represent retrograde dew-point pressures expressed in pounds per square inch absolute. 


These samples were used in a study con- 
ducted under a special grant of funds by 
The Texas Company in the summer of 
1942. A proposed plan to inject into the 
reservoir the residue-gas and natural- 
gasoline constituents remaining after the 
extraction of certain components of inter- 


ence in the production gas-oil ratios. The 


13. A comparison of the separator-gas 
and tank-oil production rates given in 
Tables 1 and 13 reveals a significant differ- 


change in the production gas-oil ratio 
based upon the tank oil might be attributed 
to changes in the separator conditions. 


; Bile 
_ However, the gas-oil ratio computed from 
the compositions of the well-production 
_ mixtures recorded in Tables 1o and 16, and 
expressed in terms of the plant product, are 
theoretically independent of separator con- 
ditions. The plant-product, well-produc- 
tion gas-oil ratios for the two sets of 
samples are respectively 5577 and 4913 
cu. ft. per bbl. This indicates that in the 
- interval of time between the two samplings 
an appreciable change has occurred in the 


reservoir. It is possible that this change 
may be the result of entrainment of con- 
-densate that had accumulated in the 
_ vicinity of the well bore, though the plausi- 
bility of this suggestion is open to question 
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Modified Mixtures 


The analyses of the trap samples in 
terms of the weight fractions and mol frac- 
tions of the paraffinic components, from 
methane through heptane, were obtained 
by low-temperature fractional distillation. 
The results are recorded in Table 14. 
Included in the same table is the analysis 
_of the modified liquid constituent obtained 
by the removal of most of the isopentane 
and all of the more volatile components 
from the trap-liquid sample. It would have 

been desirable to remove all of the iso- 
_ pentane from the modified liquid constit- 
 uent, but the distillation apparatus used 
was not capable of effecting a complete 
_ separation of the pentanes. 

The composition of the tank oil is given 
in Table 15. A comparison of this table 
with Table 4 shows that the tank oil 
obtained for the second set of samples 
contained a greater proportion of the more 
volatile components than did the. earlier 
tank-oil sample. For the most part, prob- 
ably this was the result of different separator 
conditions. The original communications 
reporting production conditions at the 
times of sampling indicate that the tem- 
perature of the vent tank in the first case 
was in the neighborhood of 100°F. while 
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nature of the fluid produced from the ~ 
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in the second case it was probably about 
70°F, 

The composition of the well-production 
mixture computed from the analyses of the 
trap samples is given in Table 16. The two 
desired modifications of this mixture are 
included in the table. The first modifica- 
tion involves the omission of isobutane, 
n-butane, and isopentane from the well-pro- 
duction mixture. The second modification 
omits propane as well as those components 
omitted in the first modification. 


TABLE 19.—Comparison of Retrograde Dew- 
point Pressures 
PouNDS PER SQUARE INCH ABSOLUTE 


Tempera- | Unmodified First Second 
ture, Deg. F.| Mixture? |Modification|Modification 

100 4,388 4,967 5,910 

190 4,460 75,077 5,815 

235 4,487 5,045 5,695 

250 4,500 5,022 5,044 


2 Determined from the experimental data given 
in Table 8 by graphical interpolation on the basis of 
a mixture composed of 0.4829 weight fraction trap 
gas. 


Table 17 records the compositions of the 
mixtures experimentally studied. A com- 
parison of these mixtures with the desired 
modifications of the well-production mix- 
ture described in Table 16 shows a reason 
able correspondence in composition. The 
experimental mixtures were synthesized 
by adding suitable proportions of methane, 
ethane, propane, and carbon dioxide to the 
modified trap-liquid constituent described 
in Table 14. 

Methane was obtained in a naturally 
pure state from the Bowerbank field, in 
the San Joaquin Valley, California. Analy- 
sis indicated traces of carbon dioxide and 
water as the only significant impurities. 
These were removed by passing the gas 
through an absorption chamber packed 
with alternate layers of sodium hydroxide 
pellets and granular calcium chloride at a 
pressure in excess of 1000°lb. per sq. in. It 
is estimated that the methane obtained in 
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this manner contained less than o.oo1 mol 
fraction impurity. 

Relatively impure ethane was obtained 
from the Carbide and Carbon Chemicals 


Results of Tests on Modified Mixtures 
The volumetric properties of the two 
experimentally studied, synthesized modi- 
fications of the well-production mixture are 
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FIG. 5.—COMPARISON OF RELATIVE VOLUME OF UNMODIFIED AND TWO MODIFIED WELL-PRODUCTION 
MIXTURES AT 235°F. : 


Corporation. This material was subjected 
to two low-temperature distillations with 
reflux ratios greater than 50 to 1. The initial 
and final 1o per cent portions distilled from 
the charge in the kettle of the column were 
discarded in each distillation. The middle 
fraction was condensed in vacuo at liquid- 
air temperatures with continuous removal 
of noncondensible gases by means of a 
Hivac pump during the condensation. The 
product of this process exhibited a vapor 
pressure that varied by less than o.5 lb. 
per sq. in. upon vaporization of a sample 
from bubble point to dew point at 80°F. 
This was taken to be an indication of 
purity sufficient for the purposes of this 
investigation. 

Chemically pure propane obtained from 
the Phillips Petroleum Co. and commercial 
carbon dioxide were used as received, 
without further purification. 


recorded in Table 17. Gas-oil ratios and 
formation volumes have not been compute 
for these mixtures because neither the 
tank-oil basis nor the plant-product basi: 
as defined in the earlier part of this ia 
gation is strictly applicable to them. The 
omission of certain components preclude 
the possibility of separating the mixtures” 
into constituents comparable in composi- 
tion to the tank oil or the plant product | 
For purposes of comparison the retro- 
grade dew-point pressures of the unmodi- 
fied well-production mixture based upon 
the data presented in Table 8 and th 
retrograde dew-point pressures of the two ~ 
modified mixtures are recorded in Table 
19. The retrograde dew-point pressures 
for the modified mixtures were very much 
greater than those of the unmodified well- 
production mixture. The increase in retro: 
grade dew-point pressure was more than 
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two times as great for the case in which 
propane was among the extracted com- 
ponents as for the case in which propane 
was left in the mixture. A possible ‘“‘expla- 
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ee of this phenomenon consists in 
regarding the components of intermediate 
a molecular weight as solvents for the more 
and less volatile components of the mix- 
_ ture. This is in accord with an observed 
principle of chemistry that substances of 
similar kind are generally more miscible 
with one another than with dissimilar 
substances. 

In any event the results were highly 
_ unfavorable to the proposed plan of opera- 
tions because any attempt to inject either 
of the modified mixtures into the formation 
2 at reservoir pressure and temperature 
would result in a serious loss of a liquid 
material through condensation in the for- 
mation. An estimate of the magnitude of 
" the condensation losses for the various 
cases may be obtained from Fig. 5, in which 
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:f PRODUCTION MIXTURES AT 235°F. 
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are shown the relative volumes—e., 
volume fractions of the mixtures occupied 
by the liquid phase—of the unmodified and 
the two modified well-production mixtures 


5000 


4000 


3000 


as functions of the pressure at 235°F. Fig. 5 
shows that at 4500 lb. per sq. in. there is no 
liquid phase present in the unmodified 
well-production mixture while in the first 
and second modified mixtures at that pres- 
sure the liquid phases comprise, respec- 
tively, 9 per cent and 16 per cent of the 
total volumes of the mixtures. 

The compressibility factors fot the 
unmodified and the two modified well- 
production mixtures at 23 5°F. are graphi- 
cally compared in Fig. 6. Since the average 
molecular weights of these mixtures are 
nearly equal, it is apparent from this figure . 
that the presence of the components of 
intermediate molecular weight markedly - 
increases the density of the mixture 
throughout the range of pressure involved 
in this study. phen . 
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In addition to the effect upon the 
volumetric properties of the system, the 
extraction of components of intermediate 
molecular weight greatly reduced the rate 
at which equilibrium between phases was 
attained. In studying the two-phase region 
of the unmodified mixture, a 3o-min. 
interval was found to be sufficient for the 
establishment of equilibrium after each 
change in state. For the modified mixtures, 
an interval of from one to two hours was 
required for the attainment of equilibrium. 
The experimental conditions for the two 
cases were identical, and so the difference 
in the rates of approach to equilibrium 
must be attributed to the differences in 
the compositions of the mixtures. 


EXPERIMENTAL PRECISION AND ACCURACY 


A distinction is made here in the mean- 
ings of the terms “precision” and ‘‘accu- 
racy.” The precision- of a measurement 
depends upon the sensitivity of the measur- 
ing instrument and the skill of the person 
performing the measurement, whereas the 
accuracy of a measurement depends upon 
the reliability of the measuring instrument 
and the judgment of the person interpret- 
ing the measurement. 

The precision of measurements per- 
formed in this experimental investigation 
is estimated to be as follows: 


RRESSUTC jaieeiis (ars « Sakon o.1 |b. per sq. in. 

Memmperatures|... wataa tec we CO, tobe 

AUG IR SRE aetNees beeen 0.1 per cent 

Weight erecet o uot sore teats 0.01 per cent 
The accuracy of the experimental 


observations is difficult to evaluate because 
so many factors influence the reliability 
of the final result. The experience gained 
from several year’s operation of the labora- 
tory equipment employed in this work 
leads to the following estimates of the 
uncertainties associated with the experi- 
mental results: 


. 0.2 per cent 
I.0 per cen 


Single-phase pressure. .-. 
Bubble-point pressure.......... 


Retrograde dew-point pressure... 2.0 per cent 
Temperature... esr O25: bias i 
Volumes... 5.5 others ee eee eae 1.0 per cent © 
Weighty ii. tiene eee o.1I per cen > 


It should be realized that the probable 
errors associated with the measurements of 
production rates of gas and oil in the fiele 
are large compared with the uncertainties 
involved in the laboratory operations. — 
Moreover, the practical limitations of 
analysis by fractional distillation affect 
the accuracy of the calculation of the 
proportion in which the trap samples must _ 
be mixed in order to reproduce the well- | 
production mixture. In view. of these 
sources of error, it is estimated that the 
computed composition of the well-produc- 
tion mixture and consequently the reported 
volumetric data pertaining to that mixture, 
may deviate from actuality by as much as _ 
5 per cent. j 

The discrepancy in the relative magni- 
tudes of the estimated precision and 
accuracy is due in part to random fluctua- 
tions in temperature in the course of an 
experimental measurement, to gradual 
changes in the calibrations of the instru- 
ments for measuring volume and pressure, 
and to the finite intervals of pressure and 
volume between the irregularly distributed 
experimentally observed equilibrium states, 
which necessitated interpolation and ex- 
trapolation of the data to the desired 
systematically distributed states. 
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DISCUSSION 


; M. B. Sranprnc.*—Messrs. Olds, Sage and 
_ Lacey have again presented a very complete 


and useful paper on the behavior of hydro- 
» carbon mixtures. Of particular interest are the 


results of modifying the well-production mix- 
~ ture by the removal of various ‘“‘key’’ com- 

- ponents. Certainly, knowing that the removal 
of intermediate components from the well 


_ production would cause increased condensa- 


tion losses if the residue fractions were then 
- injected back into the sand is ample repayment - 

for such a program. 

_ ‘There is, however, one point that I should 
~ like to bring up. While it is not concerned with 


the laboratory work as such, it is important 
because it is the basis upon which the labora- 


tory work rests. The point is in regard to the 
operation of the well at the time of sampling. 
Two sets of samples were obtained from the 
same well, the first on July 11, 1940 and the 


second May 26, 1942. The compositions of the 


well production at these two dates were not 
a ‘the same. If the field pressure had declined 
in the two-year interval, the second sample 
should have shown a higher gas-oil ratio (plant- 
production basis) than the first sample. Actu- 
ally, the ratios were respectively 5577 and 
4913 cu. ft. per barrel, which is opposite in 
direction from what they should have been. 


_ * Standard Oil Company of California, 
La Habra, California. 


In opposition to the authors’ explanation 
that “this change may be the result of entrain- 
ment of condensate which had accumulated in 
the vicinity of the well bore,’’ I should like to 
raise the question whether it might not be due 
to not getting true samples of the material 
being produced from the sands. The basis for 
this query is made clear by Table 20. 

Using the data presented and assuming that 
the well is equipped with 214-in. tubing, that 
the bottom-hole pressure is approximately 
4700 lb. per sq. in. abs. and the flowing tubing- 
head temperature is 190°F., it can be calculated 
that the net rate of flow in the tubing varies 
from only 1.6 ft. per sec. to 2.5 ft. per sec. 
Flaitz and Parks" have stated that ‘‘stabilized 
flow can be maintained if linear velocities in 
the tubing are of the order of at least 15 to 20 ft: 


TABLE 20 
Se ee 
July 11, | May 26, 

Date sampled.......--+---++-++: 7040 1942 
Formation pressure, lb. per sq. in. 

AWS cctv ncistunesteleteiesielel earl beleices 4,700 
Formation temperature, deg. F... 235 
Tubing pressure....-.-+-+++e++%5 2,205 3,165 
Casing pressure.....-.++++seeee 3,240 2,795 
Flow rate: 

Gas, M cu. ft. per day..------- 1,064 L272 

Oil, bbl per day....-...--++--> 157 193.6 
Gas-oil ratio, cu ft. per bbl.: 

Tank-oil basis.....-++++2eeer'> 6,777 6,049 

Plant-product basis......-+++-+ 5,577 4,913 


Production rate, lb. per day...... 98,350 | I19,200 
Calculated flow rate in 2/4 in. tub- 


“per sec.” A. L. Vitter, Jr.,™ in referring to 


tubing velocities, says that ‘‘linear velocities 
of 6 to 10 ft. per sec. are sufficient to give 
stabilized flow for back-pressure tests on wells 
with gas-oil ratios of approximately 25,000 cu. 
ft. per bbl.’’ Also, “the smaller the ratio, the 
higher is the rate of flow necessary to ensure 
stabilized flow.’’ From these two references it 
would seem that the rate of flow in the subject 
well is far below that necessary to give “‘stabi- 
lized” flow. In fact, at these low velocities of 


uj. M. Flaitz and A. S. Parks: Sampling 
Gas-condensate Wells. Trans. A.I.M.E. (1942) 
146, 13. 
say L. Vitter, Jr.: Back Pressure Tests on 
Gas-Condensate Wells. Amer. Petr. Inst. Drill. 
and Prod. Practice (1942) 79-— 
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2 ft. per sec. it is questionable whether any 
condensate formed in the tubing by reduction 
of pressure and temperature would be produced 
from the well, unless the tubing were practically 
full of liquid. 

During the first sampling period there was 
a difference in pressure of 945 lb. per sq. in. 
between the tubing and casing. This is too large 
to be explained as a flow loss, so it must be 
attributed to the presence of a bottom-hole 
choke or the existence of a high liquid level in 
the tubing—a high liquid level indicating 
accumulation of condensate. 

The tubing and casing pressures were reversed 
during the second sampling period. Does this 
mean that the production was from the casing 
or that the liquid levels in the well caused this? 

To summarize briefly; (1) The compositions 
of the well effluents on two different sampling 
dates did not check, and the difference was in 


a direction opposite to that expected; (2) the | 


rates of flow in the tubing were so low that 
there is a question as to whether all of the 
material entering the tubing was produced; 
(3) field data presented on tubing and casing 
pressures and upon the well equipment and 
characteristics are not sufficient to disprove 
the contention that the compositional differ- 
ences between the two samples was caused by 
the fluid conditions in the well at the time of 
sampling. 

I believe that with a few more field data the 
points raised in this discussion could be settled. 


E. W. McALLIsTER.*—Mr. Standing points 
out that the difference in composition of the 


two samples taken at different periods for the 
laboratory experiments discussed in the paper ° 


was probably due to unstable flow conditions 
in the well tubing. His reason for this indicated 
that he did not acquaint himself with the 
mechanical conditions of the Paloma wells, 
nor is he familiar with the flow characteristics 
of the condensate wells in this field. The wells 
are equipped with 2-in. tubing—not 2}4-in. 
This will increase the flow velocities, which he 
calculates, but not sufficiently to come within 
the range of those discussed in the article cited 
by Flaitz and Parks. 

Flaitz and Parks discussed sampling of 
condensate wells by inserting a small vertical 


* Western Gulf 
California. 


Oil Co., Los Angeles, 


Se. 


tube into the tubing at the well head. Unde 7 
this arrangement of sampling it may be neces- 
sary to have the flow velocities given by Flait 
and Parks in order to obtain representative 
samples. In taking the Paloma samples the 
well was produced through separators and into 
a tank, from which equipment the gas and 
liquid samples were taken. From the gas charts 
it was indicated that the well was flowing 
under steady-state conditions; however, it is 
entirely possible that very minute heads of 
liquid were continually being made. While 
these might have influenced sampling condi- 
tions, as discussed by Flaitz and Parks, it is not 
believed that they were important in taking the 
Paloma samples, since the well rates were 
established over a 24-hr. period. In this respect 
the only way Flaitz and Parks could determine — 
whether or not they were obtaining representa- 
tive samples through the sampling device was 
by checking the liquid and gas produced 
through separators and into tanks, as was done 
in sampling at Paloma. 

In regard to Mr. Standing’s statement that 
condensing fluid probably falls back into the | 
well as it is produced, there is no indication of 
this in any of the Paloma condensate wells. In 
the well sampled, subsurface pressure surveys © 
do not indicate a fluid level, either under static 
or flow conditions. In flowing wells this is 
probably because of the density of the gas — 
under the pressures involved; being nearly the — 
same as that of the fluid condensed; also that 
the fluid, as it slowly condenses with pressure — 
drop, is uniformly and finely dispersed through- 
out the gas and hence does not tend to fall back 
in the well, as would be expected in black-oil 
wells, but is carried in mist form to the surface. 

Prior to the sampling of well 54-3 in July 
1940 for the experiments at the California’ 
Institute of Technology, the well was on con-— 
tinuous production for approximately a year, 
producing more than 61,000 bbl. of condensate. _ 
This should have been ample time to stabilize 
the well or for it to fill with fluid, of which 
there was no indication. At times bottom-hole — 
regulators were used in the well, which could — 
account for certain differences in flowing — 
pressures, as pointed out. al 

It is realized that this discussion does Sy x 
explain the difference in the composition of the. r 
two samples; however, similar experiments run — 
on separate samples taken at various times by s 


| Su 


comparable condensation curves and dew-point 
determinations. While there were slight differ- 
es in these data, which to a research man 
might seem excessive, from a practical applica- 
tion of the data to developing the field, they are 
within a reasonable range; therefore, I do not 


i 


a laboratory other than Cal-Tech, resulted in 
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believe. the practical value of the experiments 
run by Cal-Tech has been in any way lessened 
because of the difference in composition of the 
two samples discussed. The authors are to be 
commended on a contribution of valuable data 
toward the development and production of the 
Paloma field. 


Calculation of Static Pressure Gradients in Gas Wells 


By M. J. Rzasa* anv D. L. Katz,* MemBer A.I.M.E. 
(New York Meeting, February 1945) 


ABSTRACT 


THE derivations of three methods of com- 
puting the static pressure gradients in natural 
gas wells have been presented to show the 
assumptions made. Charts were developed from 
which the pressure gradients may be read when 
the well-head pressure, the well fluid gravity, 
depth, and the average well temperature are 
given. A chart for estimating the well fluid 
gravity from the condensate content and sepa- 
rator gas gravity is included. The effect of the 
increased average well temperature after flow 
on the calculation of the static pressure 
gradient is discussed. 


INTRODUCTION 


Reservoir pressures have been calculated 
from well-head pressures for gas wells for 
many years. As the pressure measurements 
become more accurate, the need for a 
reliable calculation of the static pressure 
gradient often arises. This paper will 
develop the several methods for computing 
the pressure gradient in gas wells and make 
a comparison between them. 

The method of calculating static pressure 
gradients in common use is Eq. 1 (ref. 1) 
or its counterpart which includes a factor 


for the deviation of the gas from the ideal 


gas law. 
P, — Py = Py(e9-0000347ax _ 7) Eq. [1] 


in which P; = pressure at well head, lb. 
per sq. in. abs. 


Manuscript received at the office of the 
Institute Nov. 6, 1944. Issued as T.P. 1814 in 
PETROLEUM TECHNOLOGY, March 1945. 

*University of Michigan, Ann Arbor, 
Michigan. 
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Py | 
‘ 


: 

P, = pressure at bottom of 4 
Ib. per sq. in. abs. 

G = gas gravity 

X = depth of well, ft. 
An alternate method is to compute the 
average density of the gas in the well and — 
multiply by the well depth in a manner — 

similar to that used for liquid gradients. 


DERIVATION OF FORMULAS 


A static pressure gradient is a special — 
case of the general fluid-flow equation. — 
Consider a pound of fluid flowing in a 
vertical column from point 1 to point 2, 
Fig. 1. By an energy balance for fluid 
flowing from 1 to 2: 


2 
Ut PWit s+ Xitq= Us 
2 sit m2 
+ PVat + X2+W [al 


in which U = internal energy, ft-lb. per 
Ib. 
P = pressure, lb. per sq. ft. 
V = volume, cu. ft. per lb. 
“ = average linear velocity, ft. 
per sec. ‘ 
X = height above datum, ft. 
q = heat absorbed by fluid, ft- 
Ib. per Ib. 
W = work done by system, ft-lb. 
per lb. 
An energy balance on the fluid itself gives: _ 


U = sTdS —sPav+etc. [3] 


in which T = temperature, deg. R. 
S = entropy, ft-lb. per deg. R. 
per lb. 4 


“"TTEM SVD NI INGIACVAD TANSSAdd-HLdaqd—'t “O1y 


| “Sav ‘NI‘OS/S@1 3YNSS3Yd 
OOcE oOole OOOE 0062 o008se OOLe 009¢ 


Eee 


H : Eis 
: Seas IWLN3IWIYSd x3 4-4 


Iol 


nv 
be 
< 
O 
a 


, 
At) 


Vy, 


¢ 


Gi 


PEE 
HEE 
HH 
Pe 
a 
iy 
PCABERE 
Y/ 
AH 
eta 
canee 
ooon0 


= Wee 
CANA ENE 
a 
eeeee 
V/A 
rs 
‘A 
VS 
Y VA _| 
a 
‘S29 Geet 
} is 
| | 
Ea 
Bl 
me 
Bil 
[al 
aa 
a 
& 
me 
Bi 
Bigs 


<= 
i 


\ 
wows 
Hi1d3ad 


CPNGAY 


tt 
Ee 
[| 
SHHeCee 
| 
[| 
| 
Be 
cH 
| ¥) 
VA 
(| 
boas 
4 
ik 
B 
MAR ms 


HE 


i 
Same 
: 
| 
: 
= 
: 
: 
: 
: 


M. J. RZASA AND D. L. KATZ 
op 
\ 


Lass: 


EHP 


SI S\iaNVeWna 
\ 


=A 
1) 
<< 
a |e it 
ame 


Ny 


102 CALCULATION OF STATIC PRESSURE GRADIENTS IN GAS WELLS 


etc. = increase in all forms of This equation gives the true pressure 
energy other than heat and gradient as a function of the specific 

compression — volume of the fluid throughout the well. 

If friction losses are defined as Wy, then If actual values of V were available 
bea : .throughout the well, the solution for P 

ae la] att be found such that the area under 

A combination of Eqs. 2, 3, and 4 ae the the curve of V versus P from P; to Pz would 


general fluid-flow equation: equal the depth of the well X. In the 
Au? absence of experimental values for V, the 
/ rae TC rae Agr katara gas law and compressibility factor may be 


+ etc.=o0 [5] used to compute the specific volume. 


The limitations that may be placed on the f 
general equation when considering a static PV = ZNRT (71 @: 
or motionless column of fluid are: ' 
in which P = pressure, 
V = volume, 
Z = compressibility factor, 
N = number of mols per Ib., 
R = gas constant per mol, 


; T = absolute temperature. 
With these limitations, Eq. 5 reduces to Combiding Eqs. 6 and 7: 


Eq. 6: 


u =o. No velocity. 

o. No work done. 

o. No friction loss. 

Etc. = o. Energy other than heat and 
compression neglected. 


= 
Nu 


dP LX [s] 


2 2 ZNRT 

[over +ax = (6] SS 

TABLE 1.—Example Calculition for Method I 
if 2 ZNRT 


—p P= x is 


ee 


Given: Well A 
P, = 2600 Ib. per sq. in. abs., 
Depth-temperature data, 
X = 7500 ft., 
pP. = 663.8 lb. per sq. inch, 
pT. = 385. 6° R' , a | 
G = 0.744 . . oy 
By approximate methods, or a series of trials on this method, the depth-pressure curve is obtained. 4 


—— 
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ioe Se ie 
(0.744) (29.0) ~ %0463 


R = 10.73 NR = 0.498 
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Method I 


In Eq. 8, Ris constant and WN is constant 
if the gas gravity is uniform throughout 
the well, but Z, T, and P are variables. To 
solve the integral, Z and T must be 
evaluated for each pressure. The solution 
for this method requires the desired pres- 
sure—gradient curve to evaluate Z and 
hence becomes a trial and error solution. 
Table 1 presents the final solution after a 
series of trials for the pressure gradient in a 
gas well using Eq. 8. 

The data for well A from Eilerts and 
Schellhardt? were used for the measured. 
static pressure and temperature gradient. 
The composition of the well fluid was given, 
which permitted calculation of its gravity 
G and the pseudocritical temperature 
pT. and pressure pP.. 

The well pressures at each depth in 
Table 1 were estimated by prior calcula- , 
tions. The proof that they are correct lies 


TABLE 2.—Example Calculation for 


Method II 
0.01874GX 


P2—Pi=Pile TaZa — 1) {x11 


Given: Well A’ 


P, = 2600 Ib. per sq. in. abs, 
G=0.744 . 
X = 7500, ft. 
Toa = 152.5° F. = 612.5° R. 
pPe = 663.8 lb. per sq. in. abs. 
pTe = 385.6° R. 
First Trial 
Assume 
P: = 3100 lb. per sq. in. abs. Pa =.2850 
2850 61.5 
Tr 385.6 1.59 
Za = 0.820 
(0.01874) (0.744) (7500) 
(0.820) (612.5) 
= 2600(e 0.2082 — 1) 
500 ¥ 2600(0.2236) » 581 lb. per sq. in. 


Second Trial 


3100 — 2600 = 2600(e — 1) 


Assume 
P2 = 3182 lb. per sq. in. abs. Po = 2801 
2807 
Py 563.8 4.36 Tr = 1.50 
Za = 0.821 


(0.01874) (0.744) (7500) 
(0.821) (612.5) — 1) 
= 2600(e 0.2080 — r) 
582 = 2600(0.2239) = 582 1b. persq.in. - 
P: = 582+ 2600 | 
= 3182 lb. per sq. in. abs. calculated by method II. 
Measured pressure at 7500 ft. 
= 3193 lb. per sq. in. abs 


3182 — 2600 = 2600(e 
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First Trial 


in the calculation by Eq. 8 of the correct 
depth from the integral that is the area — 
under the curve of Fig. 2. 


Method II 


An equation may be derived that has the 
form of Eq. 1 if T and Z are assumed con- 
stant and may be removed from the 
integral: 


2 ZNRT 2dP 
[> e- ZaNRT. fe > 
= Z.NRT. In? =X [9] 
1 
Rearranging, 
Lino Ser 
ete AT A 
or 
x 


P2— Py =P, (e2NRTs — 1) 


[10] 


TABLE 3.—Example Calculation for 
Method III 


XG XG 
AP ( an, as) = XG 
I — 0.00937 7 0.01874P1 TZa [130] 
Given: Well A 


Pi = 2600 Ib. per sq. in. abs. 
G = 0.744 

X = 7500 ft. 

To = 152.5°F. = 612.5°R. 

pPe = 663.8 lb. per sq. in. abs. 
PTe = 385.6°R. 


Assume 
P2 = 3100 lb. per sq. in. abs. 
Pa = 2850 lb. per sq. in. abs. 
= 2850 617.5 
663.8 4.30 Tr = 385.6 = 1.59 
Za = 0.820 


XG _ (7500) (0.744) 
TaZa (612.5) (0.820) 
AP(1 — (0.00937) (110.10)) 


Pr 


= 10.10 


= (0.01874) (110.10) (2600) 
0.8960 AP = 541 = # 
AP = 604 Ib. per sq. in. 


Second Trial, since Ze taken at incorrect Pa 
Assume 
P2 = 3204 lb. per sq. in. abs. 
Pa = 2902 lb. per sq. in. abs. 
= 2902 _ 
663.8 437 


Pr Tr = 1.59 


Za = 0.821 - 

XG _ (7500) (0.744) 

ToZa (612.5) (0.821) 

AP(i — (0.00937) (110.09)) 


= 110.09 


. ~ 
= (0.018 r } 
0.8961 a = 40. 14)(110.co) 
AP = 602 lb. Riss : 
P2 = 602 + 2600 | Seis soit ' 
= 3202 1b. per sq. in. abs. calculated by method III. 
Measured pressure at 7500 ft. 
= 3193 lb. per sq. in. abs. 
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in which po is the density of the fluid at the 
average pressure. Since p. may be obtained 


Table 2 gives an example calculation of this 
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Fic. 3.—GRAVITY RATIO VERSUS STOCK-TANK YIE 


sibility factor, gas 


by use of the compres 
gravity, temperature, 


ta as Table 1. 


using the same da 


~ method, 


_ This equation must be s 


and pressure, the 


d by trial and 
ds on an assumed 


olve 


following equation results: 


144(P2 


~ error for Za since it depen 


average pressure. — 


ey XO 350 Nel asl Lia 


Method III 


AP/2) 


29.0 XG X 492 X (Pit 


=X [13] 


in which P represents units of pounds per 


square inch, 


ressibility 
it should 


‘If the temperature and comp 
factor are assumed constant, 


make little difference to assume 


AP =P,—P; 


the pres- 


\ 
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AP X 29.0 X 492 X (Pi + AP/2) XG XK X 
144 x 359 x 14.7 x Lye x Za 
_ 0.01874(P: + AP/2) XG XX 
$ 10 B.< Ze 


AP = 0.01874 Paty [13a] - 
P\XG APXG 
AP = 0.01874 TZ. + 0.00937 TZ. 


AP (« — 0.00937 #) 


XG 
= 0.01874 TD P, [130] 


This equation is relatively easy to solve 
and involves a trial and error for the 
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approximation is usually sufficient. If 
P, T, and Z are stright-line functions of 
depth, the equation is exact. If variations 
occur, the solution may be made for 
increments of depth with more accurate 
results. 

Table 3 gives an example calculation — 
for this method. The calculated bottom- 
hole pressures (Ib. per sq. in. abs.) by © 
the three methods are tabulated as follows: 


Experimental Method Method Method | 
Pressure” I II IIT 
3193 3188 3182 3202 » 


4 
uJ 
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aw 
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ee 
But | 
600} 
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0.50 0.55 0.60 0.65 0.70 0.75! OBO! 
a GAS ~~ GRAVITY CAIR = 4) = 


compressibility factor Zs. However, the 
change in Z,_ with pressure at the usual 
well conditions is not large and a second 
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The results indicate that the simpler meth- 
ods II and III are essentially equivalent." *! 


*See Addendum. 
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GRAVITY OF WELL FLUIDS 


3 A dry gas. well producing no condensate 


will have the same gas gravity in the well 
as at the gas meter and presents no problem 
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quantity of condensate and gas-phase 
composition in a well would be very 
complicated, either the well-effluent gravity 
or an average gravity for the well-fluid 
gas phase will be used. 


PRESSURE GRADIENT (AP) LBS./SQ. IN. 


2000 


1750 1500 


2000 3000 4000. 


_ Fic. 5.—PRESSURE GRADIENT AS A FUN 


in finding the correct gravity. The gas 
composition in a well that produces 
condensate may be computed by adding 
the condensate to the gas separated. If 
the well fluid were a single phase through- 
- out the well, the molecular weight of the 
well effluent gives the true gas gravity for 
the static column. When condensation 
takes place within the well bore due to 
temperature and pressure changes, the gas 
_ gravity G becomes a variable and N 

in Eqs. 8 through to is also a variable. 
_ Since the procedure for predicting the 


-) 


1250 


~ 5000 
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CTION OF AVERAGE WELL PRESSURE AND TEMPERATURE FOR 
0.60 GRAVITY GAS. 


A simple procedure for estimating the 
well fluid gravity is desired. The infor- 
mation normally available for a condensate 
well is the condensate yield in barrels of 
stock-tank liquid per million cubic foot 
of separator gas and the metered gas 
gravity. Fig. 3 has been. prepared using 
actual data on 15 condensate wells for 
which the well effluent and separator-gas 
compositions were known in addition to 
the stock-tank yield of condensate. The 
curve appears to be of fairly general appli- 
‘cation, even though there are three vari- 
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ables, separator pressure, liquid gravity, 
and liquid molecular weight, which could 
cause different gravity ratios for a given 
stock-tank yield of condensate. The 15 


PRESSURE 


2500 2250 


LIA 
AAA 


2000 3000 


Fic. 6.—PRESSURE GRADIENT AS A FUNCTION OF AVERAGE WELL PRESSURE AND TEMPERATURE FOR 
0.65 GRAVITY GAS. : 


condensate wells include a wide variety 
of all three of these variables, with no large 
net deviation from a single curve. 


PSEUDOCRITICAL CONDITIONS 


In addition to the well fluid gravity, the 
pseudocritical conditions must be known 
to predict the compressibility factor for 
any pressure-gradient calculation. If well 
effluent analyses are known, the pseudo- 
critical conditions may be computed 
directly as molal average critical tem- 
peratures and pressures for the pure 
constituents. It has been shown that 
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GRADIENT CAP). LBS./SQ. IN. 
750 


4000 5000 
AVERAGE WELL PRESSURE i + a8) LBS./SQ, IN. ABS. 


pseudocritical temperatures and pressures 
are a function of gas gravity for natural 
gases. Saturated gases at high pressure 
or condensate well effluents would have 


‘250 ° 


6000 7000 8000 


slightly different curves of gas gravity 
versus pseudocritical temperature and 
pressure than single-phase natural gases 
at low pressure. 

Fig. 4 gives the pseudocritical conditions 
for saturated gases* and condensate well 
effluents. The curve developed for miscel- 
laneous natural gases‘ is also shown. 


CHARTS FOR CALCULATING GRADIENTS 


Since any well having a fixed well-head 
pressure, gas gravity, and well tempera- — 
tures will have a definite static pressure 
gradient, it would seem that charts could 
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be developed to give the gradient as a 
function of well-head pressure P1, average 
temperature T., gas gravity G, and depth 
X. By Eq. 138, AP is a function of average 
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represent the density of the well fluid but 
on an odd scale to make the depth lines 
straight. Since the average pressure in a 
well is not known, a trial and error solution 


PRESSURE GRADIENT (AP) LBS./SQ. IN. 
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pressure Po, depth X, gas gravity G, and 
average temperature Ts, as Ze is a de- 
pendent variable. : 

Figs. 5 through 9 have been prepared 
using Eq. 136 for gases of gravities 0.60, 
0.65, 0.70, 0.75, and 0.80 with AP a 
function of depth at the average pressure 

and the average temperature in the well. 
These gases are assumed to follow the 
pseudocritical conditions of Fig. 4 and to 
have compressibility factors of references 


3 and 4. The ordinates on these charts 


s 


1250 


5000 
AVERAGE WELL PRESSURE k + oe) LBS./SQ.. IN. ABS. 


1000 750 


8000 900 


7000 10000 
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is involved when computing the bottom- 
hole pressure P2 from the well-head 
pressure P,. 

To assist in this calculation, Fig. 10 
has been prepared. The chart gives the 


* pressure gradient AP for gases of 0.70 


gravity, using a different average tempera- 
ture for each depth. The depth-tempera- 
ture relationship used is 133°F. at 4000 ft., 
208°F. at 8000 ft., and 282°F. at 12,000 ft. 
For wells that have this temperature 
gradient and a well fluid gravity -of 0.70, 
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By Fig. 10, the approximate gradient 
corresponding to 2600 lb. per sq. in. abs. 
is 610 lb. per sq. in. and Pa = 2905 Ib. per 
sq. in. abs. From Figs. 7 and 8, 


Fig. 10 gives an accurate calculated gradi- 
ent. For wells having different temperatures 
or gas gravities, Fig. 10 should be used 
only to approximate the AP in order to 
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; Fic. 8. — PRESSURE GRADIENT AS A FUNCTION OF AVERAGE WELL PRESSURE AND TEMPERATURE FOR 
0.75 GRAVITY GAS. 


> . | obtain the average pressure (P; + AP/2) AP for 0.70 gravity gas = 565 lb. per sq. 
= P, in the well, which in turn is usedin jn, 
Figs. 5 through 9. AP for 0.75 gravity gas = 615 Ib. per sq. 
in. 
Interpolating for 0.744 gravity, AP = 609 : 
lb. per sq. in. 
Pz at 7500 ft. = 3204 Ib. per sq. in. abs. 
Experimental value = 3193 lb. per sq. in. 


EXAMPLE USES OF CHARTS 


Using the data on well A, compute the 
pressure at 7500 ft. for a well having a 
tubing-head pressure of 2585 lb. per sq. 
in. gauge. The well fluid gravity is 0.744 
and the average well temperature is 153°F. abs. 
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As a second example, compute the 
reservoir pressure at 8000 ft. for a well 
producing 40 bbl. of stock-tank condensate 
per million standard cubic feet of gas. 


From Fig. 9 at 135°F. and 8000 ft., 


AP = 820 lb. per sq. in. 


Repeating at P..of 3225 lb. per sq. in. 
abs., AP = 825 lb. per sq. in. 


PRESSURE GRADIENT (AP) LBS./SQ. IN. 
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FIG. 9- 


_ The well-head pressure is 2800 lb. per sq. 
in. gauge, the separator-gas gravity is 
09.670, and the temperature of the well 
pore at 4000 ft. is 135°F. 
From Fig. 3, the well fluid gravity is 
estimated to be 1.19 X 0.670 = 0.789. 
From Fig. 10, the approximate gradient 
corresponding to 2815 lb. per sq. in. abs. 
is 765 Ib. persq. in. and Pa = 3108 Ib. per 
sq. in. absolute. 
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| 
d —PRESSURE GRADIENT AS A FUNCTION OF AVERAGE WELL PRESSURE AND TEMPERATURE 
4 FOR 0.80 GRAVITY GAS. 


Reservoir pressure = 2815 + 825 = 3640 
lb. per sq. in. absolute. 


EFrect oF FLOW ON EARTH-TEMPERATURE 
GRADIENT 


In estimating the average well tempera- 
ture, the usual procedure is to assume a 
straight-line relationship between the reser- 
voir temperature and a well-head tempera- 
ture of 60° to 70°F., depending upon the 


10000 
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locality. If the well bore is in thermal 
equilibrium with the earth, this procedure 
gives results little different from the 
measured temperature gradient. 


PRESSURE (R) LBS./SQ.IN. ABS. 


WELL - HEAD 


800 1000 
PRESSURE GRADIENT (AP) LBS./SQ, IN. 


FIG. 10.—PRESSURE GRADIENTS FOR 0.70 GRAVITY GAS AND GIVEN EARTH-TEMPERATURE GRADIENT. 


During flow, the well bore and surround- 
ing earth gradually increase in temperature 
over the normal earth gradient. Harbert, 
Cain, and Huntington® have indicated the 
nature of this problem by laboratory 
measurements. A well that has been 
flowing prior to measurement of the 
well-head pressure will have a higher 
average well temperature than at thermal 
equilibrium. Further refinements in the 
calculation of pressure gradients in gas 
wells that have been flowing just prior to 
measurement of well-head pressure will 
include some procedure for estimating the 
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average well temperature from well history 
and flowing well-head temperature. 

The effect of a change in the average 
well temperature due to heat transfer 


1200 1400 


from the natural gas may be shown by 
using higher average temperatures for 
well A. For a well-head pressure of 2600 
Ib. per sq. in. abs., a gas gravity of 0.744 
and a reservoir temperature of 228°F., 
the following values for AP 


Assumed Surface 
Temperature, 
Deg. F. 


Average Weill fi 
Temperature, | 4P ee tise 


eg. F. : 


KA 152.5 609 
97 162.5 5890 
117 172.5 574 
137 182.5 555 
157 192.5 ® 535 

202.5 520 
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are found by interpolating between Figs. 7 
and 8 for a series of well temperatures. 
These results indicate that the calcu- 
lation of pressure gradients in gas wells 
that have been shut in only 24 hr. after a 
period of flow may not be accurate if the 
equilibrium earth-temperature gradient is 
used. 
REFERENCES 
1. Rawlins and Schellhardt: U. S. Bur. Mines 
Monograph 7 (1936). 
2. Eilerts and Schellhardt: U. S. Bur. Mines 
R.I. 3402 (1938). 
3. Standing and Katz: Trans. A.I.M.E. (1942) 
146, 140. 
4. Katz: Ref. and Nat. Gasoline Mfr. (1942) 
21 (6), 58. 
5. Harbert, Cain, and Huntington: Ind. and 
Eng. Chem. (1941) 33, 257- 


ADDENDUM 


A more accurate comparison of methods 
II and III may be made by comparing the 


S313 
factors by which P; is multiplied to give 
Pe PP Lee Soph yaik ee wis thetl I 

2 1. Let 0.01874 77 = c, then for 


method II the factor becomes (e° — 1) and 


¢ 1 
110.6670 


for method III it becomes ( 


A direct comparison of the two factors for 
several values of ¢ are as follows: 


These prove that the two methods 
should give practically identical results. 
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Measurement of Capillary Pressures in Small Core Samples 


By G. L. Hasster,* Memper A.I.M.E. anp E. BRUNNERT 


(Los Angeles Meeting, October 1944) 


ABSTRACT 


AN apparatus and method is described 
whereby the relation between saturation and 
capillary pressure under decreaSing saturation 
can be quickly determined for small core 
samples. The initially saturated core is cen- 
trifuged at increasing rates and the average 
saturation is measured at each rate with the 
aid of a stroboscope device. A theory and calcu- 
lation procedure is given whereby the acceler- 
ations and saturation values can be converted 
into a true curve of capillary pressure versus 
saturation. 

The present work differs from previously 
described use of the centrifuge to obtain capil- 
lary-pressure curves of core samples* in that 
the core is centrifuged alone, so that the whole 
range of saturations required by the properties 
of the sample and the radially: varying cen- 
trifugal force occurs within the sample. The 
calculation procedure nevertheless secures 
correct results from simply obtained values of 
the average saturation. 

The apparatus described was developed in 
connection with studies of capillary pressure 
and wetting of oil-field rocks, and the paper 
provides the apparatus background for a 
previous publication! dealing more fully with 
the uses and implications of the data in petro- 
leum engineering. The method is applicable, 
however, to general combinations of immiscible 
fluids and porous or comminuted solids, and 
may be useful in other fields. 


INTRODUCTION 
The importance of capillary phenomena 
in determining the behavior of liquids 


Manuscript received at the office of the 
Institute Nov. 15, 1944. Issued as T.P. 1817 in 
PETROLEUM TECHNOLOGY, March 1945. 

_* Formerly Shell Development Co., Emery- 


ville, Calif.; now Rock and Oil Research, 
Altadena, California. 

+ Shell Development Co., Emeryville, 
California. 


3 References are at the end of the paper. 


in porous media has long been recognized. 
The concept of capillary pressure was 
early formulated, and in recent years 
discussions of the application of the laws 
of capillarity to oil field problems have 
appeared.'-* One reason why progress 
in the application of capillary phenomena 
to the solution of problems of ‘reservoir 
mechanics has not been more rapid has 
been the lack of a satisfactory technique 
for measuring the capillary pressures in 
reservoir rocks. It is the principal purpose 
of this paper to describe a method by 
which the relation between capillary 
pressure and saturation can be determined 
for small consolidated core samples which 
have been extracted and resaturated. 


CAPILLARY DIAPHRAGM 


Perhaps the most direct way to measure 
the capillary pressure in a rock is to 
make piezometric contact with the wetting 
liquid through a diaphragm of porous 
material with high displacement pressure 
saturated with the liquid in question.*~§ 
The liquid in the diaphragm assumes the 
pressure of the liquid in the core, which 


can then be measured with a manometer, — 


while the atmospheric air is prevented by 


capillarity from entering the diaphragm — 


and affecting the pressure measurements 
as long as the displacement pressure of 
the diaphragm is not exceeded. With an 
apparatus of the type illustrated sche-— 
matically in Fig. 1, the relation between 
capillary pressure and Saturation can be 
measured for a small core sample by 
starting with the core saturated 100 per 
cent, applying successively greater suctions 
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to the liquid in the capillary diaphragm, 
and determining the saturation of the core 
at each value of the suction by measuring 
the quantity of liquid that has been 
removed from the core when equilibrium 
has been attained. If a suction greater than 
the displacement pressure of the diaphragm 
is applied, air enters the diaphragm and 
brings the series of measurements to a 
close; if, however, the pressure on the 
liquid in the diaphragm is allowed to 


- increase (the suction to decrease) before 


Taf eis" 
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Ce eee 


“measuring capillary pressures 


ee ee 


the diaphragm has broken down, liquid 
will flow into the core from the diaphragm 


nd points on the imbibition branch of the 


capillary hysteresis loop?’ can be obtained. 
_It was with an apparatus of this type 
that measurements of capillary pressure 
in a core containing three phases (water, 
oil and air) published elsewhere! were 
obtained in this laboratory. A capillary 
diaphragm of diatomaceous earth was 
used to measure the pressure in the oil 
phase. This material is preferentially wet 
by water, but it was protected from contact 
with the water in the core by a thin layer 


of finely powdered graphite which was 


deposited on the diaphragm as a filter 
cake from a suspension in oil, and no 
trouble was experienced from water enter- 
ing the diaphragm. au 

The use of a capillary diaphragm for 
is very 
satisfactory in the region of low capillary 


- pressure and correspondingly high satura- 
tion, but it is severely limited by the low 


displacement pressures of reasonably per- 


~ meable diaphragms. 


GRAVITY DRAINAGE 


The earliest measurements of capillary 
pressure® were made by allowing a column 


of sand saturated with liquid to come to 


equilibrium by gravity drainage and 


subsequently determining the saturation. 
‘distribution in the column by cutting 


it into sections and separately measuring 


y the saturation of each section. In equilib- 


II5 


rium the pressure gradient in the liquid 
is determined by the density of the liquid 
and the acceleration of gravity so that 
if the level of the free liquid surface, 
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Fic, 1.—SIMPLE DEVICE FOR DETERMINING 
RELATION BETWEEN CAPILLARY PRESSURE AND 
WATER SATURATION OF A ROCK SPECIMEN. 


where the capillary pressure is zero, is 
known, the capillary pressure at any point 
in the column at which the saturation is 
measured is calculable. Measurements of 
this type have been repeated with good 
results and the method can be adapted to 
measuring either branch of the’ hysteresis 
loop.? This method of measuring capillary 
pressure cannot be applied to oil-field 
rocks, however, because a rather large 
sample is required; indeed, if capillary 
pressures at moderately low saturations are 
to be obtained for consolidated sands, very 
long columns would be required and a 
single measurement would be a major 
undertaking. 
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CENTRIFUGE 
Theory 


The difficulties with the method of 
gravity drainage for measuring capillary 


could be used. While we cannot transport 
our laboratories to other planets, it is 
possible easily to obtain accelerations 
several thousand times gravity by means 
of the centrifuge. These accelerations are 


Copillary Pressure ——> 


Soturation——>» 


Fic. 2.—ERRorR INVOLVED IN USING ONLY THE FIRST APPROXIMATION WHEN COMPUTING CAPILLARY 
PRESSURES FROM CENTRIFUGE DATA. 


pressure arise from the small value of the 
acceleration of gravity at the earth’s 
surface. If. it were possible to make the 
measurements in a stronger gravitational 
field, such as exists, for example, at the sur- 
face of the planet Jupiter, a shorter column 


not easily available for measurements 
strictly analogous to the gravity drainage 
experiments, for the liquid would redis- 


tribute itself within the core when the ~ 


centrifuge is stopped prior to sectioning 
of the core to determine the saturation 
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distribution, and incorrect results would 
be obtained. However, the use of a cen- 
trifuge introduces a new possibility: that 
of varying the acceleration to which the 
core is subjected. The average saturation 
of the core can be determined at the 
different accelerations to which it is 
subjected by collecting and measuring 
the liquid that leaves the core; and from 
the data obtained in this way it is indeed 
possible to determine the relation between 
capillary pressure and saturation for the 
core. 

It should be noticed that in this proce- 
dure the centrifugal force is applied directly 
to the liquid in the rock; others in the field 
of soil physics and in petroleum engi- 
neering? have used centrifuges to create 
capillary forces in media adjacent to the 
specimen and have used capillary conduc- 
tion to apply the suction to the specimen. 

For the present discussion we may regard 
the capillary pressure as the independent 
variable that determines the saturation 
so that the relation between capillary 
pressure and saturation for a given core is 
expressed by a function S(p), which gives 
the saturation s in the core at equilibrium 
when the capillary pressure is p. If a 
cylindrical core of length L containing a 
liquid of density p is subjected to an 
acceleration g, and if the capillary pressure 
at the lower face of the core is zero, then 
at a distance # above the lower face the 


capillary pressure will be pgh and the 


saturation S(pgh) so that the average 
saturation of the core § will be given by: 


s=F ” S(ogh)dh (1] 


: The acceleration g to which the core is 


subjected may be specified by the quantity 
& = pgl [2] 


which is proportional to it and which 
represents the total pressure developed 
across the core. Introducing « = pgh as a 
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new variable of integration into Eq. 1, 
and making use of Eq. 2, we find: 


23 = [ ” S(a)dx, 3] 


from which follows 


ste) = £ (es ll 


Then the capillary pressure curve s = S(p) 
for a core can be obtained by centrifuging 
the core at a number of different speeds 
corresponding to different values of 2, 
measuring the average saturation § for 


each different value of z, plotting a curve 


of §z against z, and measuring slopes of 
tangents to this curve. 

In the derivation of Eqs. 3 and 4 it was 
assumed that the core was subjected to 
the same acceleration throughout its 
length. This is not strictly true when a 
centrifuge is used. If the variation of the 
centrifugal field with the distance from 
the axis of rotation is taken into account, 
the following relations hold instead of 


Eq. 3: 


2 = cos? = consi Leeds [5] 
2 we 
» NI- 7 sin? 6 
with . 
2 = Ypw(re? — 11”) 16] 
and 
Ti : 
cos @ = “ [7] 


where 7; and r2 are the distances of the two 
ends of the core from the axis of rota- 
tion and w is the angular velocity of the 
centrifuge. 

Eq. 5 cannot be solved so simply for 
the unknown function S as was Eq. 3; 
but Eq. 3 is a good approximation to 
Eq. 5 for small values of 6, and its solution, 
given by Eq. 4, can be taken as a first 
approximation in a process of successive 
approximations to the solution of Eq. 5. 


By adding and subtracting | - S(x)dx to 


\ 
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the right side and properly grouping and 
transposing terms, Eq. 5 may be written: 


/ S(x)dx = 25 
age 
; [8] 


The second term on the right is small 
compared with the other terms and may 
be treated as a small correction term. 

To solve Eq. 8 by successive approxi- 
mations, first replace the correction term 
by zero and obtain Eq. 4 as a first approxi- 
mation. The first approximation to S may 
then be put into the correction term, which 
then makes the right side of Eq. 8 a 
known function of z and a second approxi- 
mation may be obtained by differentiation. 
This process may be continued until the 
required degree of approximation is at- 
tained. If 


S=S+S5:+Ss+-° - [9] 
is put in Eq. 8 with 


Aer es S(x)dx 


tae 
I — — sin? 6 
Zz 


‘d 
Si) = | @) [10] 
the successive terms become: 
Sk41(2) 
z 2 
= & [ - —_ <oreal Si(x)dx 
z "| te 
2 1 — 5 sin 7] 
[rx] 


Eq. 11 may be put into a form more 
convenient for computation by changing 
the variable of integration from x to «/z 
-and differentiating under the integral 
sign. In this way there results: 


Srii(2) 
eNage 


cos? 140 
creer op eee 


[22] 
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with 


Ga) = Fle) aa] 
The computation of the higher approxi- 
mations from Eqs. 12 and 13 is very 
tedious, but experience has shown that 
even with values of 1:/re as small as 
o.7 the first approximation given by Eq. 1 
is usually sufficient. In order to illustrate 
the degree of approximation to be expected 
from Eq. to, the first approximation has 
been calculated for two rather extreme 
forms of capillary-pressure curve and the 
results are shown in Fig. 2. The curves 
are hypothetical capillary-pressure curves — 
and the points are the corresponding 
values of S; calculated from Eqs. 5 and 10, 
using 0.8 for r1/re. 


Ap paratus 


Attempts to measure capillary pressures 
of small rock samples with a rather crude 
apparatus adapted from an _ ordinary 
laboratory centrifuge met with considerable — 
success; therefore the apparatus shown in 
Fig. 3 was constructed specifically for that 
purpose. It is necessary that a centrifuge 
for measurement. of capillary pressure 
shall run smoothly even when considerably | 
out of balance. This requirement was met _ 
in the present apparatus by the use of a — 
centerless rotor, i.e., one suspended on a 
shaft flexible enough to bend while the 
rotor takes whatever center the constantly _ 
shifting liquid masses require. The damp- — 
ing forces required to avoid the damaging — 
resonance vibration to which this type of . 
construction normally gives rise? are - 
supplied by a rubber damping bearing 
below the rotor, consisting of a leather 
bearing enclosed in a metal cup A sur- — 
rounded by a ring of sponge rubber B 
which is held in a steel ring C. This bearing 
does not support any of the weight of the — 
rotor, which is suspended from a_ ball 
bearing D. The suspension represents 
a compromise between flexibility and 
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strength; it consists of a rigid shaft EZ 
provided with two universal joints, . of 
which one is shown at F and the other is 
hidden by the streamlined rotor cover G. 
The rotor is driven at speeds up to 4000 
r.p.m. by a 1<-hp. variable-speed a.c. 
motor H. The motor is provided with an 
adjustable centrifugal governor whose 
adjusting handle appears at J. This 


governor originally affected the speed of 


the motor by switching a resistance in 


or out of the circuit as the occasion 


“ 


zit 


required. When used in this way, the 
heavy current broken by the contacts 
soon causes them to become dirty and 
unreliable; the governor now is used with 
an electronic relay, with much better 
results. The core is held in a metal con- 
tainer J, which is provided with a gradu- 
ated glass pipette K to collect the liquid 
pulled from the core. Provision is made for 
four core holders on the rotor, and the 
pipettes are read by means of a stroboscope 
lamp L operated by a contact device M 
on the motor shaft. The contact device 
M is provided with four contacts, and a 
selector switch enables any one of the 
four pipettes to be viewed as desired 
through the window N. The speed of the 
centrifuge is measured by measuring 
the voltage of a small a.c. generator P on 
the motor shaft. This tachometer was 
calibrated by means of a eroneeie Pe 
disk on the rotor. 


Technique 


To measure capillary pressures with 
this apparatus, the extracted cores are 
saturated and placed in their core holders 


after their dry and saturated weights have 


‘been obtained. The centrifuge is then 


started and run at successively “greater 
\ speeds, the speed being held constant at 


each chosen value until the cores have all 
attained equilibrium, as indicated by no 
further increase with time of the quantity 
of liquid contained in the pipettes. When 


“equilibrium i is attained, which takes from a 


IIg 


few minutes to one half hour or more, the 
quantity of liquid in each of the pipettes is 
read with the aid of the stroboscope, and 
the speed of the centrifuge is increased. 


Fic. 3.—CENTRIFUGE FOR MEASUREMENT OF 
CAPILLARY PRESSURE. ‘ 


When the run is over the cores are removed 
from the centrifuge and weighed to give 
a check on the saturation determined 
from the last pipette reading. The values 
of z for each centrifuge speed are then 
computed from Eq. 6, and the average 
saturation 5 of each core is obtained from 
the dry and saturated weights and the 
corresponding pipette reading. From these 
data a smooth curve is prepared for each 
cote, showing 25 as a function of z. The 


_ value of the saturation that goes with each 


value of z; which now represents the 
capillary pressure, is obtained from this 
curve by graphical differentiation in 
accordance with Eq. 4. If necessary, a 
better approximation can be obtained by a 
tedious combination of graphical differ- 
entiations and integrations according to 
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Eqs. 9, 12 and 13, but this is seldom if longer present to balance the capillary- 


ever required. 
If the centrifuge stops for any reason 
during a run, the run:is spoiled, for if the 


pressure gradient, and the air that is 
drawn into the region of the core near the 
outlet face is not completely expelled 


Capillary Pressure (Atmospheres) —> 


te] aU “2 3 4 
Saturation —_» 


FIG. 4.—CAPILLARY PRESSURE OBTAINED WITH CENTRIFUGE (SQUARES AND CIRCLES) AND WITH 
CAPILLARY DIAPHRAGM (TRIANGLES). 


centrifuge is started again and brought 
to its previous maximum speed more 
liquid is expelled from the core than 
before the interruption. This occurs be- 
cause the liquid moves so as to redistribute 
itself more nearly uniformly throughout 
the core when the centrifugal force is no 


when the centrifuge is run again. The 


assumptions that the saturation*must be ; 


roo per cent and the capillary pressure 
zero at the outflow face, under which the 
relation between capillary pressure and 


centrifuge data was derived, no longer 
hold and there is no way to interpret the 
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data. For this reason it is well never 
to allow the speed of the centrifuge to de- 
crease during a run, although some latitude 
in this regard seems to be permissible. 
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as triangles represent measurements ‘on 
the same core made with a capillary dia~ 
phragm. The good agreement between the 
centrifuge 


data and the capillary-dia- 
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Fic. 5.—CAPILLARY PRESSURE AT 70 PER CENT WATER-SATURATION VERSUS PERMEABILITY. 


© Well-consolidated Mid-Continent sandstones. 
A Loosely consolidated California sandstones. 
X Dolomitic limestones. 
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Results 


Fig. 4 shows the capillary-pressure curve 
for a very permeable (300 millidarcys) 
sandstone core obtained with the cen- 
trifuge. The core was saturated with 
water and run in air. The points shown 
differently as circles and squares were 
obtained by using two different procedures 
in reducing the data, in order to minimize 
the personal factor that necessarily enters 
the computation when the centrifuge 
data are smoothed prior to differentiating. 
The circles were obtained by plotting 52 
against z, drawing a smooth curve among 
the points, reading values of 52 from this 
- curve at evenly spaced values of 2, and 
computing the required derivative with 
an interpolation formula. To obtain the 
squares, the data were plotted as 5 versus 
z; values of 5 were read at evenly spaced 
values of 2 from a smooth curve among 
~ these points and a table of 52 was con- 
structed from which the required deriva- 
tive was interpolated. The points shown 


phragm measurements indicates that the 
assumptions made in deriving Eq. 4 are 
justified. 

Other data obtained with the centrifuge 
have been published elsewhere (ref. 1, 
Figs. 1-3), and they show the great varia- 
tion that exists in the capillary-pressure 
curves of different cores. If the capillary 
pressure in a core were a function only 
or primarily of the permeability of the core 
in addition to the properties of the fluids 
involved and the saturation, it should be 
expected, for dimensional reasons, to be 
inversely proportional to the square root 
of the permeability. Of course this relation 
could be expected to hold only if all 
porous rocks were geometrically similar, 
which decidedly they are not. Nevertheless 
the permeability of the core makes itself 
felt to some extent in the expected manner, 
as is indicated by Fig. 5, in which the 
capillary pressures in a number of cores at 
yo per cent water saturation are plotted 
against their permeabilities. The lines in 


E22) © 


the figure have a slope corresponding to 
the expected relation and the upper one 
is located so as to correspond with Lev- 
erett’s measurements on unconsolidated 
sand.2. The triangles represent loosely 
consolidated California sandstones; 
circles, well-consolidated Mid-Continent 
sandstones; the crosses, dolomitic lime- 
stones from Texas. The Mid-Continent 
sandstones follow the anticipated relation 
quite closely. The loosely consolidated 
sands behave more like unconsolidated 
sands at the saturation involved, although 
many of these same cores showed a wide 
divergence from unconsolidated sand in 
their behavior at lower saturations. The 
dolomitic limestones show a much weaker 
dependence of capillary pressure on per- 
meability than inverse proportionality 
to the square root, which shows definitely 
that the low-permeability cores of this 
type are not geometrically similar to 
those of high permeability. A dependence 
of capillary pressure on porosity in addition 
to its dependence on permeability has not 
been found. 


’ CAVITATION 


Many of the capillary-pressure curves 
previously published that were obtained 
with the centrifuge were extended to 
capillary pressures well above one atmo- 
sphere,! and measurements have been 
obtained at capillary pressures above 
three atmospheres. Since the air in the 
core was always at atmospheric pressure, 
the liquid in the upper part of the core must 
have been at a negative pressure; i.e., 
under tension. Cavitation therefore sug- 
gests itself as a possible source of trouble, 
since this phenomenon is known to occur 
_in Venturi tubes and other places where 
- the pressure in a liquid would otherwise 
have to fall below the vapor pressure in 
order to verify Bernoulli’s theorem. 

The phenomena of cavitation are not 
- completely understood, and it is well 
known that under suitable conditions 
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‘The conditions prevailing in a core during 


the - 


that an estimate of the precision of a 


liquids will support considerable tension. — 


the measurement of capillary pressure with 
the centrifuge seem to be suitable condi- 
tions, for cavitation does not appear to 
occur. That substantially all the liquid — 
that leaves the core during centrifuging, 
whether as vapor or otherwise, finds its 
way into the pipette and is measured is 
shown by the fact that the saturation of 
the core as determined by weight after a 
run agrees’ with that obtained from the 
pipette reading. If cavitation should occur, 
therefore, the capillary-pressure curve 
of a core as measured with the centrifuge 
would show zero saturation at capillary — 
pressures above atmospheric, and no 
tendency of this kind is observed. 

In a recent discussion on the formation of 
bubbles,** it was argued that the presence of 
nuclei of occluded gas on solid surfaces or 
of turbulence is necessary for the formation 
of bubbles in a liquid. It is not unreasonable 
to suppose that the process of extracting 
and saturating the core removes any 
nuclei of occluded gas that might be 
present, and the vibration of the centrifuge 
would ‘not seem sufficient to produce 
turbulence in the small pores of the 
core; the absence of cavitation in the capil- 
lary pressure measurements is therefore 
understandable. 


CONCLUSION 


The centrifuge method of measuring 
capillary pressures suffers from some 
disadvantages, of which perhaps the 
greatest are its limitation to a single 
branch of the hysteresis loop and the fact — 
that the data must be smoothed before 
the capillary pressures are calculated, so 


measurement is difficult. On the other 
hand, this method allows the capillary- 
pressure curves of small consolidated core 
samples to be determined quickly and 
conveniently and to be extended to rather 
large values of capillary pressure. It is 
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believed that for some purposes this may Messrs. F. G. Bollo, T. J. Deahl, E: S. 
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liquid and a gas as the fluids in the core. . 

By filling the core holder and pipette _ REFERENCES 

initially with oil, for example, and saturat- 


posta wae) ba 


fae" 


I. Hassler, Brunner and Deahl: Trans. 


: (1897-98) II, 50. 
edged, as well as the able assistance and = 9. Kapitza: Jul. of Physics (U.S.S.R.) (1939) 


The aii 
collaboration of a number of the staff... eee aie id Plastic (May, code) 
of the Shell Development Co., among whom - 15, 446. 


ing the core with water, the capillary A.I.M.E. (1944) 155, 155. 

i : 5 2. Leverett: Trans. A.I1.M.E. (1941) 152, 152. 
_ behavior of the core to oil and water 3° McCullough, Albaugh and Jones: Amer. 
4 -may be measured directly. Petr. Inst. Paper No. 801-20C (March 
‘4 23, 1944). 

io 4. Gardner, Israelsen, Edlefsen and Clyde: 
} ACKNOWLEDGMENTS N Phys. Rev. (1922) 20, 196. 

: ; 5° Richards: Jul. Agricultural Res., (1928), 
. A. G. Loomis 37, 719. 

, pbe encouragement Reece eke i 6. Richards: Soil Science (1942) 53, 241-248: 
i Associate Director of the Shell Develop- 7. Smith: Physics (1933) 4) 425- 

~~ ment Company’s laboratories, is acknowl- . 8- King: U.S. Geol. Survey, 19th Ann. Rept. 
4 


An Analysis of Material-balance Calculations 


By Rex W. Woops* anp Morris Muskat,{ MremBer A.I.M.E. 


(Houston Meeting, May 1944) 


ABSTRACT 


A least-square analysis procedure has been 
developed and applied for the study of the 
deviations in estimations of oil in place as 
given by the material-balance equations. The 
data used were those obtained from field 
observations on the Jones sand in the Schuler 


pool, Arkansas, and the Monroe dolomite in . 


the Reed City pool, Michigan. Possible effects 
of water intrusion were taken into account by 
expressing the cumulative water influx in 
terms of various functions previously proposed 
in the literature. Formulas were developed 
and values calculated for the minimum devia- 
tions and minimal percentage deviations in 
the calculated volumes of oil in place from the 
average values, as could be obtained by suit- 
able choice of the water encroachment and 
initial gas-cap volume parameters. 

The results show that the fluctuations in 
these calculated volumes are very insensitive 
to the values chosen for the rate of water 
intrusion and initial gas-cap volume, and 


hence cannot be safely used in discriminating 


between spurious values for these parameters 
and such as actually pertain to the producing 
reservoirs. Moreover, the exact form of the 
water-intrusion function seems to have but 
little effect on the fluctuations in the computed 
oil in place. 

Accordingly, it is concluded that the mate- 
rial-balance method does not of itself provide a 
satisfactory criterion for determining the basic 
physical unknowns of producing reservoirs or 
in making conclusive decisions regarding the 
production mechanism, unless independently 
established geological control data are available 
for eliminating unreasonable values for the 
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reservoir parameters, even though they may 
still satisfy the material-balance formulas. If, 
however, from core or logging data. the initial 
oil in place and the gas-cap volume can be 


established in advance, the material-balance 


formulas can be inverted to find the water 
intrusion. Moreover, by determining by such 
calculations the water-intrusion coefficient, 
the future production performance can then | 
be predicted by the aid of the material-balance 
formulas for specified operating conditions. 
This type of application may be of particular 
value in predicting the results of pressure- 
maintenance operations. 


INTRODUCTION 


The evaluation of the forces acting upon 
an oil reservoir is a problem of considerable 
interest tothe operator as an aid in deter- 
mining the proper method of operation for 
the reservoir to obtain an optimum recov- 
ery of oil. In many pools, the nature and 
magnitude of the forces acting upon the 
reservoir remain unknown until an appre- 
ciable amount of ultimate recovery is 
obtained. To be of value to the operator, a 
reliable interpretation of reservoir per- 
formance should be available in the “early 
life of the pool to permit an optimum plan 
of operation. Progress has been made in an 
understanding of reservoir behavior and 
the importance of the different fa¢tors 
involved. The material-balance method of 
estimating oil in place has been proposed 
as a tool in analyzing reservoir-performance 
problems. The solution of such problems 
by this method ordinarily involves two 
or more unknown values relating to the 
nature of the reservoir, and the results 


1 References are at end of paper. 
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must be carefully analyzed to determine 
the reliability that can be placed upon them 
in the light of these unknown factors. 

It is not the purpose of this paper to 
present anew the material-balance method, 
except with respect to an analysis of the 
results that, may be obtained by its use. 
Where several unknown values are involved 
for a series of observations, and errors in 
measurement unavoidably exist, a solution 
for the unknown values by simple methods 
may yield erroneous or inconsistent results, 
and it is necessary to obtain a fit of data 
that will satisfy all values with a minimum 

deviation. An accepted method of fitting 
such data when the errors are of a random 
type is that of least squares. Equations 
for application of the least-squares method 
to material-balance calculations have been 
developed and are applied to data for the 
Monroe reservoir of the Reed City pool, 
Michigan, and the Jones sand reservoir 
of the Schuler pool, Arkansas. 


Tue MATERIAL-BALANCE EQUATION 


The theory and derivation of equations 


used and the data necessary for the appli- 


cation of material-balance calculations 
have been discussed in the literature.?-® 
The fundamental equations derived by 
‘different investigators are essentially the 
same, and differences exist mainly in 
the nomenclature used. Data required in the 
method include equilibrium data on reser- 
voir oil and gas, gas and oil production, 


and pressure data. Its application is limited 


ordinarily to reservoirs in which the oil is 
saturated with gas. 

The unknowns involved in the solution 

of the problems usually are the original 


volume of oil, original volume of free gas, 
and the rate of water entry into the reser- 


-yoir during the production period. If one 
unknown can be eliminated, the problem 
is simplified, and if two of the unknown 
values can be assumed the third can be 
calculated readily. Since the original oil 


and gas volumes inherently are constants, 
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one could in principle assume the values 
of these constants and obtain the eorre- 
sponding rates of water entry by a simple 
calculation. Generally, however, in the 
application of the method the original 
volumes of oil and gas have been considered 
as unknown, to be determined simulta- 
neously with the amount of water entry. 

The general equation underlying the 
material-balance method may be written 
as: 


Q.(u + (rp — 70)2) — Qoi(v — 2) 
+2-Z 


Qo = [x] 


(u — uo) 


where Qo is the original oil in place ex- 


pressed as stock-tank barrels; Q. is the 
cumulative oil production; Q,; the initial 
free gas content, in cubic feet at standard 
conditions; z the cumulative water pro- ~ 
duction; Z the cumulative water intrusion 
in barrels; rp the cumulative produced 
gas-oil ratio (cu. ft. per bbl.) ; ro the original 
dissolved gas-oil ratio; » the formation 
volume, in barrels, of 1 cu. ft. of gas at 
standard conditions; vo the initial value 
of v, u the formation volume of the oil plus 
that of the gas originally dissolved in it,* 
and uo the initial value of w. 

Qo, Qoi, and Z are unknown quantities 
unless it is possible to evaluate Qo and 
Q,: from core or logging data. All other 
data are obtained from bottom-hole or 
separator sample analyses, production 
records, and pressure surveys. 


Meruops OF EXPRESSING WATER INFLUX 


The immediate implication of Eq. 1 is a 
relationship between the water influx Z as 
a function of time and assumed values of 
Qo. This relationship is illustrated by the 
series of curves shown in Fig. 1, in which 
are plotted the variation of water influx 
with time, calculated by Eq. 1 for various 
assumed values of Qo, expressed in units 
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*In terms of the formation volume of the 
oil itself, 6, and the gas solubility, 7, wu may be 
expressed as: wu = 8 + v(ro — 7). 
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of a fixed value Q. The higher the assumed 
value of original oil in place, Qo, the lower 
will be the water intrusion required by 
Eq. 1 for matching the observed pressure 
behavior, and conversely. In fact, the 
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AN ANALYSIS OF MATERIAL-BALANCE CALCULATIONS 


. Hurst formula’ 
aaah 
2. Simplified form of Hurst’s formula: 
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WATER INFLUX VOLUME 


Fic. 1—WATER INFLUX WITH TIME FOR VARIOUS VALUES OF Qo IN MATERIAL-BALANCE CALCU- 
LATIONS. 


curves of Fig. 1 were computed merely by 
inverting Eq. 1. arid solving explicitly for 
Z, so that the pressure and production 


data were accurately fitted with each - 


assumed value of Qo by the corresponding 
values of water influx plotted in Fig. 1. 

Thus there arises the real problem of 
discriminating between the curves so 
as to give the most reliable value of Qo. 
One method thus far used! is to assume a 
relationship between Z and the pressure 
and time and determine the value of the 
constant in the relationship that gives 
best agreement with Eq. 1. In actual 
application, the degree of constancy of the 
values of Qo calculated by Eq. 1 is noted 
for various constant coefficients ¢ in the 
equation: 


Z.= cf(b, t) [2] 


Forms thus far proposed for the esti- 
mation of water encroachment by Eq. 1— 
ie., of the function (p, /)—are:* 


*It is to be noted that when using Hurst's 
formula ¢ has the dimensions of (time X vol- 
ume) /pressure, whereas in all the other func- 
tional forms the dimensions of ¢ are those of 
(volum@/(pressure X time). 


3. Schilthuis formula:? c f 3 Ap dt. 


4. Simple approximation: ct Ap, which 
is equivalent to No. 3 when Ap « #. 

The method and formulas for evaluating 
the water encroachment proposed by 
Hurst? take into account the transient 
conditions existing in the reservoir, and 
the simplified form of Hurst’s method 


represents a rough evaluation of the © 


transient conditions. It has been demon- 
strated that the transient effects due to 
the expansive power of water play an 
important role in the influx of water to an 
oil reservoir.8-!° Sufficient knowledge of all 
the variables involved in the mechanism 


of water encroachment, however, is seldom 
available to permit an independent calcu- — 


lation of the amounts of water enctaeeiaay 
ment in the early life of the reservoir. In 


view of the many assumptions and approxi- : 
mations underlying all of the formulas, no — 


clear-cut. choice is provided for any 


satisfactory representation of the water 


encroachment function in the material- 


balance equation. Moreover, as will be 
seen in the following, with all of the — 


(for radial. water | 
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methods used, the fluctuations in Qo may 
vary so slowly with the parameter c that 
a minimum of the fluctuation may have 
little physical significance. 

The fluctuation in Qo for different values 
of c in the expression for the water influx 
term will be illustrated by actual data 
taken in the Monroe reservoir of the Reed 

City pool, Michigan, and the Jones sand 
reservoir of the Schuler pool, Arkansas. 
For this purpose, the suitable formulas for 

calculating the fluctuation in Qo will be 
developed. Specifically, the method of 
least squares will be used to compute the 
mean-square deviations in Qo for all 


conditions that might exist. 
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DERIVATION OF FORMULAS 


Using Eq. 1, the apparent volume of oil 

in place may be first calculated by neglect- 

ing the volume of the gas cap and the 
amount of water encroachment as: 


(rp — fo)¥) + 2 - 


ne, Q.(u = 
Qu. a oa) [3] 


This involves only direct observational 
data determined in the field or laboratory. 

In attempting next to evaluate the 
water-intrusion term Z, it is generally 
found that the calculation of the function 
f(p, #) is quite uncertain in the early pro- 
ducing period of the field, because of lack 
of knowledge of the pressure distribution 
throughout the entire water reservoir. 
A plausible way of correcting for this 
uncertainty is to assume that for the 


_ initial period used in the material-balance 


calculations the water-encroachment func- 
tion should include a constant term. This, 
of course, cannot be strictly correct from 
a physical point of view, yet it does provide 
at least an approximate representation of 
the transient water influx during the early 
production history. Moreover, inverse 
‘calculations of the water influx where the 
values of oil in place may be assumed as 
known frequently show initial rapid rises 
such as could be approximated by a con- 
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* 
stant term. Water entering the reservoir 
will be expressed therefore in the general 
form 


Z = of(b, t) +a [4] 


with the value of a to be determined by 
least-square considerations just as the 
constant c. 

To derive now expressions for the fluc- 
tuations in Qo, it is convenient to designate 
the remainder of the terms in Eq. 1 as 
follows: 


0 =-00 
Uu — Uo 


paltr)e 


> u — Uo > u — Uo 


= = a 

In applying Eq. 1 to specific time periods 
in the production, the values of Qo and 
Q. calculated at the jth time interval 
will be denoted by Qo;, and Qaj, and the 
corresponding values of A, y, and @ by 
Xj, 7; and a;. In this notation, Eq. 1, when 
applied to the jth time interval, may be 
written as: 


Qoj = Qos — Qoids — cv; — aa; [6] 


For a series of time intervals the average 
value of Qo therefore will be: 


Oo=0.—QiA-—cy—aa [7] 
where Qa, X, 7, and @ are the arithmetic 
averages of Qaj, Ai, Yi, and @;, respectively. 

Expressing the residuals from the means 
by the notation: 


Qo; — Oo = Ai; 
A—\G = Bis 


Qai — oF = Aai; 
Yeas SCs 
a—a;= A; [8] 


the deviations in the calculated oil in place 
will be given by: 


A; = Aai + QBs t+ eC; +A; [ol 
The mean-square deviation, therefore, is 
2 
BAF = 3A. + QBs + oC) + 04)" 
[10] 


where is the number of time intervals 
used in the calculations: For a minimum 
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mean-square deviation, the constants Qyi, 
c, and a must be chosen to satisfy the 
relations: 


ADA? _ OBA? _ ZA? _ 
0c dc da 


Or, the choice of the’ parameters Q,i, 
c and a may be based on the criterion that 
the percentage of root mean-square devi- 
ation is a minimum. The latter is given by: 


is 

== Z — 

a V4 _ a5 QB; +¢C;+ aA ;) 2/n [r2] 
(Oa a Qgid mor =, aa) 


and its minimal value will be achieved 
when Q,:, ¢ and a satisfy the relations: 


[13] 


Before presenting the explicit equations 
determining the values of Q,:, c and a 
satisfying Eqs. 11 and 13, it is instructive 
to investigate somewhat the implications 
of the structure of Eq. 1o for the mean- 
square deviation. By its definition, it is a 
quadratic function of Q,:, ¢ and a, and 
hence will give a parabolic variation with 
these parameters. To get an idea of rate 
of variation with respect to c, which con- 
trols the water-intrusion term, and hence 
is of most practical interest, we may set 
Q,. = a@=o0. Expanding Eq. 10, and 
evaluating the summations under these 
conditions, it is readily found that: 


A? = ai? + 2c(y Qa — YOu) + c2(y? 
— 7?) [14] 


where again the bars indicate mean values. 
_It is thus seen that the coefficients of the 

parabolic term are merely the differences 
between two types of averages of similar 
terms, and hence will be relatively small. 
While the coefficient of ¢? is positive, and 
ultimately will lead to a large increase in 
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mean-square deviation as ¢ is increased, 
within the range of practical significance 


of the latter the mean-square deviation will © 


vary but slowly. In other words, the mean- 
square deviation will be basically insensi- 
tive to the variations in the magnitude of 
c, and great caution should be used in 
applying it as a criterion for determining 
the true value of c, and ultimately the 
magnitude of the volume of oil in place. 

Another point to be noted about Eq. 14 
is that the existence of a true minimum in 
mean-square deviation, for positive values 
of c, will be obtained only if the quantity 
YQ. —7Qa is negative. If the latter is 
positive, the deviation will vary mono- 
tonically when c is positive; that is, the 
analytical minimum may require that c be 
negative and, similarly, that Q,; be nega- 
tive in the more general case.* Under such 
conditions the insistence on an absolute 
minimum deviation would, of course, lead 
to a physical absurdity. In any case, it is 
clear that the deviation analysis of the 
material-balance method can show only 
the character of the variation of the devi- 
ations with the magnitudes of the par- 
ameters c, Q,:, and a. It cannot of itself 
evaluate the reliability of parameters 
giving one value of the deviation as com- 
pared with another set giving a different 
deviation magnitude. Numerical _ illus- 
trations of these points will be given in 
the following discussion. 

Although the percentage mean-square 
deviation is certainly of greater physical 
significance than the absolute value of the 


deviation, the formulas for its calculation: 


are too lengthy and complex in the general 
case, where c, Q,i, and a are all unknown, 
to warrant listing. Therefore they will be 
given only in a few simple cases to indicate 
their structure, as compared with those 
for the mean-square deviation. 

*Such a situation actually arises in connec- 


tion with Schuler, where the requirement of 
minimum percentage deviation, with no water 


drive, leads to negative values of the free gas. 


volume Q,i (cf. case 3 of Table 3). 
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For the various situations to which 
the material-balance method theoretically 
would apply, the minimal deviation for- 
mulas are as follows: 


Case 1: No gas cap or water influx: 
Qo=Q.; A?=A,? 


Case 2: Q,: = 0 or known; a = o. 


[15] 


For minimum mean-square deviation: 
C—— —DA.;C;/ZC;? [16] 


For minimum percentage of mean-square 
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eee ODay DANE, 


Case 5: @=0; Q,; and ¢ are unknown. 


Formulas are same as for case 3, with A; 
replaced by B;, & replaced by 7, and a by 
Qji, wherever these occur. 


Case 6: Qyi, a, c, are all unknowns. 


For minimum least-square deviations, 
Q,:, a, and ¢ must satisfy the equations: 


Qji2A 3B; + aZzA 7? + cZA iCi 


deviation: = —2A,,A; 
, O.BAeiCy + 7BAai? Cea ae sea CoC [21] 
(2 SS og Se eee a ee T [r7] = —2ZA,;C; 
Q.2C;? + yZA,,C; P 
Og:2B; + azA iP; -—F cZC;B; 
Case 3: Qj; = 0 or known: a, ¢ #0. = —2A,;B; 


TABLE 1.—Data for Material-balance Calculations, Monroe Reservoir, Reed City Pool 
Uo = 1.338; ro = 687 


Average Reser- 


voir Pressure On, ai aA 10%, Qa, 
Date Lb Gain Million | Million | Cu. Ft. | Bbl. per | «+ (rp — ro)9 | u — uo | Million 
Wee acar sie atl Bbl. | per Bbl. | Cu. Ft. é Bbl. 
auge 

IO4I 

oF as ines 1,416 ° ° (0) 1.478 1.338 ° 

1942 

Crk. I 1,207 3,306 0.018 0 1.634 1.387 0.0481 95.77 
Mar. I 1,276 3,750 0.022 (0) 1.660 1.396 0.0583 90.08 
Apr. I 1,260 4,274 0.027 fo) 1.692 1.404 0.0662 90.91 

ay I 1,232 5,012 0.039 7 1.741 1.430 0.0802 89.99 

une I I,199 5,831 0.052 30 1.800 1.492 0.0995 87.82 
tiny I 1,168 6,665 0.067 52 1.847 1.552 0.1180 | 88.17 
Aug. I 1,133 7,479 0,084 72 I.916 1.617 0.1414 86.09 
Sept. I I,113 8,205 0.108 94 1.962 1.679 0.1558 90.20 
Oct. I 1,081 9.075 0.141 113 2.032 1.750 0.1816 88.28 
Nov. f 1,049 9,879 0.186 134 2.107 1.826 0.2074 87.90 
Dec. 1 1,017 10,658 0.240 155 2.186 I.Q12 0.2343 88.13 

1 

foes I 984 11,460 0.306 179 . 2.286 2.016 0.2680 | 87.34 


For minimum mean-square deviation, 
a, c must satisfy the equations: 


axA He oe CLA iC; = 
aZLA,C; + c2C;? = 


= DAajA j 


SS aen } [x8] 


Case 4: No water influx. Q,; unknown. 


For minimum mean-square deviation: 


On = — ZAniBi 


SBP [9] 
7 


For minimum percentage mean-square 
deviation: 


The explicit solutions for achieving a 
minimum percentage in mean-square devi- 
ation have been derived, but are too 
lengthy for reproduction. It should be 
emphasized, however, that even the solu- 
tions listed above are thus recorded only 
for convenience in special circumstances 
where their use may be justified, as in | 
case 4. But they: are not to be construed 
as means for computing unique and 
unambiguous values for the unknowns of 
interest. For, as will be seen below, the 
constants determined by these equations 


\ 
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TABLE 2.—Sample Calculation of Least-square Terms 
10~6Qaj, | 10~8Aaj, | 10~12Aqj,? , Aj 2 10°B; 
Date Bbl. Bol. | Bol? a a@septees ey 
1938 
ath y aga ctelans insets sie mteiatone II1I.000 | —5.006 25.060 | 25.000 | —20.612 | 424.86 —0.268 
Qebss. ft caleaeesutiecees 114.993 | —I.013 1.026 | 14.859 | —10.471 | 109.64 —0.269 
I 
ara a Mebis: leila sine ater 119.425 | +3.419 I1.690 | 11.494 | — 7.106 50.50 | 2.257 | —0.217 
Geren Oriente. Ree 118.964 | +2.958 8.750 9.001 | — 4.703 22.12 | 2.355 | —0.315 
TULY ctlecipecls slates Sieraiene 116.957 | +0.951 0.904 7,210 | — 2.822 7.96 | 2.257 | —0.217 
BUR ad veliie ate de ee akene a 120.705 | +4.699 22.081 7.194 | — 2.806 7.87 | 2.265 | —0.225 
(Or, SE A Pen Pie 119.664 | +3.658 13.381 6.329 | — 1.941 3.77 | 2.222 | —0.182 
1940 
- TURE: ayatcrale mite efepet a; srosele 117.513 | +1.507 2275 5.118 |’ — 0.730 0.53 | 2.169 | —0.129 
ADT cloieleiess aie-aleiqisie:sciate 117.293 | +1.287 1.656 4.040 | + 0.348 0.12 | 2.125 | —0.085 
Al fel hk ge PAR ee ae 114.775 | —1.229 1.510 3.165 | + 1.223 I.50 | 2.040 ° 
ATAG clelle cise eis nietmeinhs aero I12.111 | —3.895 15.171 2.849 | + 1.539 2.37 | 2.032 | +0.008 
GEN aata erect 6 stele cteure ote 113.957 | —2.049 4.198 2.503 | + 1.885 3.55 | 1.996 | +0.044 
TDSC ey ayers bi aisle staves ove nai 111.884 | —4.122 16.991 2. 35T> oh 25337 5.00 | 1.968 | +0.072 
I941 
Jan MeWicvereitiers a biassrelatalay's 112.249 | —3.757 14.115 2.041 | + 2.347 5.51 | 1.959 | +0.081 
Pye 9 Bor cea cn mbar III.515 | —4.491 20.169 1.988 | + 2.400 5.76 | 1.955 | +0.085 
MebsudSieccmece sin wor 112.558 | —3.448 11.889 1.984 | + 2.404 5.78 | 1.957 | +0.083 
Mat eee re sieeinn ators of 114.450 | —1.556 2.421 1.9065 |,+ 2.423 5.87 | 1.956 | +0.084 
Aipisicteoaa wis icsle ct enciotinte 114.336 | —1.670 2.789 1.896 | + 2.492 6.21 | 1.946 | +0.004 
BY aie ose tova tah psa) a ahaha 115.187 | —0.819 0.671 1.847 | + 2.541 6.46 | 1.943 | +0.007 
NATO sowie oysa erdeterenda ore 116.186 | +0.180 0.032 1.802 | + 2.586 6.69 | 1.936 | +0.104 
furs sate lars Saete arebNocerentts 115.766 | —0.240 0.058 1.747 | + 2.641 6.97 | 1.931 | +0.109 
DUES xis ward 115.693 | —0.313 0.008 1.724 | + 2.664 7.10 | 1.929 | +0.111r 
ep tiaies cies) vitae valereiaiote 115.858 | —o0.148 0.022 2.715 | + 2,673 7.14 | 1.926 | +0.114 
Oot ra iaciste tera sac iereo.ayets 117.069 | +1.063 1.130 1.724 | + 2.664 7.10 | 1.927 | +0.113 
IN OWEN © Sickel su wipe 48k 117.697 | +1.691 2.859 1.724 | + 2.664 7.10 | 1.927 | +0.113 
EGGtrasireisveis ise eistetace als 116.622 | +0.616 0.380 1.695 | + 2.693 7.25 | 1.908 | +0.132 
1942 
fen nse SO OI A 118.311 | +2.305 5.313 1.706 | + 2.682 7.19 | 1.925 | +0.115 
BD eesti eye wala 118.367 | +2.361 5.57 1.692 | + 2.6096 7.27°| 1.922 | +0.118 
IMG ics co sunctn taciale 6 II9.229 | +3.215 10.33 1.695 | + 2.693 7.25 | 1.923 | +0.117 
ADE iin 's oiei0 eieieje widiaisie «e's I19.858 | +3.852 14.838 1.695 | + 2.693 7-25 | 1.923 | +0.117 


may give deviations that are only negligibly 
smaller than those resulting from the use 
of widely different values of Q,;, a or c. 


APPLICATION OF FORMULAS TO DATA ON 
Jones SAND, SCHULER FIELD, ARKANSAS 
AND Monroe DotomitE, REED City 
Poot, MicHIGAN 


Performance data and material-balance 
calculations for the Jones sand, Schuler 
pool, Arkansas, have been discussed in 
detail by Old,! and these data have been 
used as one illustration of the least-square 
analysis method. In addition, a consider- 
able amount of data for the Reed City pool 
were obtained directly for an analysis of 
_its reservoir performance. 

The Monroe dolomite reservoir of the 
Reed City pool was discovered in June 


1941. Monthly bottom-hole pressure and 
gas-oil ratio surveys were made throughout 
the pool beginning Feb. 1, 1942. Originally 
the reservoir pressure at minus 2400 ft. was 
1416 lb. per sq. in., and no gas cap of sig- 
nificance was observed. Geological data on 
the extent and permeability of the pro- 
ductive zone indicated that water influx — 
should be anticipated as the reservoir 
pressure declined. 

On Jan. 1, 1943, accumulated production 


from the Monroe dolomite was 11,460,000 _ 


bbl., and the reservoir pressure had 
declined to 984 Ib. per sq. in. Water pro- 
duction from the Monroe reservoir was 
approximately 2200 bbl. per day. Fifty 
wells of the total of 168 wells were produc- 
ing water in amounts up to 550 bbl. per 
day. Two major operators made periodic 


tained. Gas-oil ratios 


i ee es a a 
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from Material-balance Data for Schuler Pool 


Vi 
f(t, b) C 
8B;2 — S = 

108B; $8 Ee @ py, ro-8C;2 | 108A;B; | 10-8A;C; | BjCj | 10~8AjAaj| 10-*BjAaj | 10~°CjAaj 

Sq. In. 2 

per Day 
7.182 | 48,150 +25,783 664.76} + 5.524 | —0.5314 |— 6.910|+103.18 +1 16 | —129.0 
75 as0 52,794 +21,139 446,86) + 2.817 | —0.2214 |— 5.686]+ foobar Wie siae - Feit 
4.709 | 64,746 + 9,187 84.40] + 1.542 | —0.0653 |— 1.994)/— 24.2 —-o I 1.41 
9.923 we 373 + 2,560 6.55| + 1.481 | —0.0120 |— Saenele a the —o oes ue ar 
4.709 75,128 — 1,195 1.43] + 0.612 | +0.0034 |+ 0.2590)— 2.684| —0.2064 | — 1.14 
5.063 | 82,400 — 8,467 71.69] + 0.631 | +0.0238 |+ 1.905}— 13.185] —1.0573 | — 39.79 
3.312 85,176 — 11,243 126.41| + 0.353 | +0.0218 |+ 2.046/— 7.100 —0.6658 | — 41.13 
1.664 | 71,887 + 2,046 4.19| + 0.094 | —0.0015 |— 0.264/— 1.100) —O.1 08 
0.723 79,879 — 5,946 35.36| — 0.030 | —0.0021 |+ 0.505|+ 0.448 ie eo af ea 
° 67,310 + 6,623 43.86 to) +0.0081 ° =!) 2.503) 0 — 8.14 
0.006 | 71,077 + 2,856 ‘16| + 0.012 | +0.0044 |+ 0.023/— 5.994) —0.0312 | — II.12 
0.194 | 69,909 + 4,024 16.19] + 0.083 | +0.0076 |+ 0.177/— 3.862) —0.0902 | — 8.24 
0.518 | 66,494 + 7,439 55.34| + 0.161 | +0.0166 |+ 0.536/— 9.221 —0.2968 | — 30.66 
0.656 | 65,761 + 8,172 66.78| + 0.190 | +0.0192 |+ 0.662/— 8.818} —0.3043 | — 30.70 
0.723 | 66,318 + 7,615 57.99| + 0.204 | +0.0183 |+ 0.647/— 10.778 —0.3817 | — 34.20 
0.689 | 67,750 + 6,183 38.23| + 0.200 | +0.0149 |+ 0.513|— 8.289] —0.2862 | — 21.32 
0.706 | 69,852 + 4,081 16.65| + 0.204 | +0.0099 |+ 0.343|— 3-770) —0.1307 | — 6.35 
0.884 | 70,317 + 3,616 13.07| + 0.234 | +0.0090 |+ 0.339|— 4.162| —0.1570 | — 6.04 ~ 
0.941 71,433 + 2,500 6.25| + 0.246 | +0.0063 |+ 0.243)— 2.081] —0.0794 | — 2.05 
1.082 72,430 + 1,503 2.26] + 0.269 | +0.0039 |+ 0.156|/+ 0.465| +0.0187 | + 0.27 
1.188 72,401 + 1,532 2.35| + 0.288 | +0.0040 |+ 0.167|/— 0.634] —0.0262 | — 0.37 
2.232 75,210 — 1,277 1.63] + 0.296 | —0.0034 |— 0.142|— 0.834| —0.0347 | + 0.40 
1.300 77,085 — 3,152 9.93| + 0.305 | —0.0084 |— 0.359/— 9.39! —0.0169 | + 0.47 
f2277 | 7'7;792 — 3,859 14.89) + 0.301 | —0.0103 |— 0.436/+ 2.832| +o.1201 | — 4.10 
1.277 | 83,199 — 9,266 85.86| + 0.301 | —0.0247 |— 1.047 + 4.505] +0.1911 | — 15.67 
1.742 | 83,594 — 9,661 93.33| + 0.355 | —0.0260 |— 1.275 1.659| +0.0813 | — 5.95 
T2323 87,171 — 13,238 175.24] + 0.308 | —0.0355 |— 1.522 + 6.182) +0.2651 | — 30.51 
1.392 | 87,847 — 13,914 193.46] + 0.318 | —0.0375 |— 1.642|+ 6.365) +0.2786 | — 32.85 
1.309 | 90,710 | —16,777 281.27| + 0.315 | —0.0452 |— 1.963|+ 8.658] +0.3762 | — 53.94 
1.369 | 92,704 | —18,861 | 355.74] + 0.315 | —° 0508 |— 2.207|+ 10.373] +0.4507 | — 72.65 

73,933 
64.389 2,980.13] +17.929 | —0.9043 |—17.732 + 32.661] —2.3464 | —571.85 


bottom-hole pressure surveys at approxi- 
mately so per cent of their wells, alternat- 
ing the wells at monthly periods, and 
complete representative surveys were ob- 
were measured 
monthly at about 25 per cent of the wells 
in the pool. Data for the application of 
material-balance calculations and the re- 
sults for the Monroe reservoir of the Reed 
City pool are shown in Table 1. 

Table 2 illustrates the method of calcu- 
lating the different terms involved in the 
least-square formulas for the data on the 
Schuler pool published by Old. The values 
of the function f(s, #) were taken from 
Old’s paper, as computed by Hurst’s 
formula. Since the residuals often are very 
small, the numerical work has been carried 
out and recorded to much higher precision 


than the accuracy of the basic data would 
otherwise warrant. 

Inspection of the data for the Schuler 
pool indicates that fluctuations of Qo 
probably will be small for all conditions 
that might reasonably be assumed to 
exist in the reservoir. For the purpose of 
analysis, the fluctuations of Qo have been 
calculated from the data for minimum 
deviation and minimum percentage devi- 
ation on the assumption that anyone of 
the six conditions listed above might 
obtain. Here, too, the water-influx function 
was that calculated by Hurst’s formula 
and listed in Table 2. 

The results of these calculations are 
shown in Table 3. Values of Qo ranging 
from 87.72 million barrels to 116.01 million 
barrels are obtained for minimum, per- 
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centage root mean-square deviations that 
range only from 1.51 per cent to 2.32 
per cent. For the minimum values of the 
absolute root mean-square deviations, Qo 
ranges from 75.34 to 116.01 million barrels, 
and the percentage deviations from 1.61 
to 2.43 per cent. 

As a further illustration of the effect of 
the different variables on the fluctuations 
of Qo, the method of least squares was 
applied for different methods of estimating 
water influx into the Reed City Monroe 
reservoir, where no gas cap existed ini- 
tially. A tabulation, similar to Table 2, 
of the corresponding least-square analysis 
terms shows that if a be taken as zero in 
representing the water influx, no water 
influx could have occurred (¢ <o), since 
2ZC;Aa; is positive (cf. Eqs. 16 and 17). To 
establish the general conditions for minimal 
deviations, the influx at the time of the 
first complete pressure survey has been 
expressed therefore as a constant a, and 
it has been assumed that the Hurst and 
Schilthuis functions represent the water 
influx thereafter. In regard to the Schuler 
pool, it has also been assumed that the 
water influx at the time of the first survey 
period used should be corrected by a 
constant a, because of possible failure of 
the different methods to properly evaluate 
the effect of the initial transients. 

Table 4 shows a comparison of the values 
obtained for the Jones sand of the Schuler 
field and the Monroe dolomite of the Reed 
City pool by the different methods of 
estimating water influx into the reservoir, 
as just outlined, for the conditions of 
minimum percentage root mean-square 
deviation. The units for ¢ are different for 
the second and last two rows, as indicated 
in the footnote on page 3. ‘ 

This table shows that for the Schuler 
field, the Hurst formula and simplified 
Hurst formula give results in good agree- 
ment, while the Schilthuis formula yields 
a higher value for the gas cap and a corre- 
spondingly lower value for the oil in place. 
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The deviation in Qo with no water drive, 
based on Old’s data, is 2.16 per cent, com- 
pared with a minimum deviation of 1.51 
per cent when water influx is assumed. For 
Reed City, the values obtained by the 
simplified form of Hurst’s formula and the 
Schilthuis formula are in good agreement, 
while the Hurst formula gives higher 
values of Qo and lower values for water 
influx. Here the percentage deviation of Qo 
for zero water influx is 1.58, as compared 
with 1.06 for a water influx of appreciable 
amount. ‘ ; 

The variation of water influx with time 
into the Jones-sand reservoir of the Schuler 
field and the Monroe dolomite reservoir 
of the Reed City pool, calculated from the 
different values of a and ¢ in Table 4, are 
shown in Figs. 2 and 3.* For Schuler, the 
three different methods show a maximum 
difference in total water influx of 17 per 
cent, and it is difficult to make a choice of 
preference among the different values. For 
the Reed City pool, the water influx calcu- 
lated by the simplified Hurst formula and 
the Schilthuis formula are in excellent 
agreement. The values obtained by the 
Hurst method are in poor agreement with 
the others. 

As previously mentioned, material-bal- 
ance calculations in the Reed City pool to 
Jan. 1, 1943, indicate no water influx into 
the reservoir when a water-influx term 
with a@ =o is used. However, the intro- 
duction of the constant a leads to a water 
influx of an important amount. From a 
study of lithological descriptions and core- 
analysis data on 14 cores from the Monroe 
dolomite, the maximum value of Qo was 
estimated as 65 million barrels. It may be 
coincidental that the calculated values for 
a ~ o are in substantial agreement with 
this, but it is now recognized that water 
influx into the reservoir is important. 


2 *The values of Qo corresponding to the 
different curves are, of course, different, being 
those given in Table 4. 
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This fact is illustrated by performance 
data for the pool shown in Fig. 4. On 
May 1, 1943, the reservoir pressure had 
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decline.* At this time, water production 
from the Monroe dolomite wells had in- 
creased to 6500 bbl. per day in spite of 


TABLE 3.—Comparison of Deviations of Qo for Different Reservoir Conditions, Schuler Pool, 


Arkansas 
MATERIAL-BALANCE DATA OF Otp! 


Minimum Mean-square Deviation Minimum Percentage Least-square Deviation 


Root 

Case ek Mean- | c, Bbl. eed 

= = = “ = square per = = 
Day per| 197% | 104, |10~*Qq,| ro 600, | in. 10-8a, | r0-8Z, |10-®Q9:,| 10-8Qo, | SAUare 
rey 2] Bl.” | Bole’ | Cu. Ft.| Bol. '| on in pes pl. | Bole’ |Cu. Ft.| Bbl. || Devia- 
Sq. In Qo, Per | Sq. In. Qo, Per 
: Cent Cent 
I [) ° oO oO | 116.01] 2.32 (0) ° o oO | 116.01)" 2.32 
2 191.89] 0 TOs o | ror.82| 1.86 | 165.66) o 9.1 to) 103.76 oa i 
3 281.08| 0.29390) I5 0 93.94| 1.61 | 254.40] 0.2542) 14.2 (0) 96.08] 1.56 
4 ° to) ° 3,644 | 108.57) 2.43 ° ° ° O%veLT6. OT 2532 
: 255,42) 0 I4.0 | 10,678 75.34| 1.65 | 190.85] 0 10.4 | 6,737 88.15| 1.60 
261.48] 0.0367] 14.4 | 9,822 76.48| 1.62 | 246.27| 0.1380] 13.6 | 4,645 B7e72leor 51 


ae April 1942. 
6 True minimum percentage deviation requires, accordin fo Eq. 20, a negative value of i t 
physical approximation is Qj; = 0, as in case I. < ‘ : or AE Pessreee 


TABLE 4.—Comparison of Minimum Deviation Values by Different Methods of Expressing 
Water Influx 

_ 2 es SE eee ee eet 

Monroe Reservoir, Reed City Pool, 


Jones Sand, Schuler Pool, Arkansas Michigan 
Method of Express- Root Root 
ing Water Influx Lo-AZ Mean- 17 Mean- 
10~¢a, 10-8Qqi,| T0-8Oo, | SAUare 1078a, | ao 10~8Qo, | SAUare 
¢ (Total), a *| Devia-| ¢ ’|(Total), % | Devia- 
BoE epi. | Ce Ee | PB | tien ia bh [ppt ’] BEL | tion in | 
Qo, Per Qo, Per 
Cent Cent 
Zero water influx....| 0 jo (0) 6,6692 |104.42 2.16 0. |o to) 88.63 1.58 
Hurst method oe estates 246.3|0.1380| 13.62 | 4,645 | 87.72 1.51 |352.7,0.436 4.08 | 72.07 I.16 
Simplified Hurst | | 
_method........--- 43.010.1299' 12.57 | 5,162 | 88.54 1.60 |356.0/1.329%| 6.61 |'62.80 1.09 
Schilthuis method... Sea II.30 | 9,343 | 82.55 re7A 59.3|1.348" 6.61 | 63.17 1.06 


a From Old’s assumed data. 
6 Value of water influx to Feb. 1, 1942. 


declined from an initial value of 1416 |b. 
per sq. in. to 863 lb. per sq. in. Average 
recovery of oil for this period was 25,900 
bbl. per pound per square inch drop in 
reservoir pressure. A pressure survey on 
Oct. 1, 1943, showed an average pressure of 
779 lb. per sq. in. For the period from May 
I, 1943, to October 1, 1943, 3,000,000 bbl. 
of oil was produced with a recovery of 


- 36,000 bbl. per pound per square inch 


eliminating more than 1000 bbl. per day 
by plugging back operations. 
DIscussION OF RESULTS 


The numerical results given in Tables 
3 and 4 and in Figs. 2 and 3 show that the 


* While this evidence is not conclusive, it 
may be considered as confirmatory. Moreover, 
more recent observations on the rise in number 
of water-producing wells and the nature of 
their distribution make it now quite obvious 
that there is a material entry of water into 
the reservoir. F 
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material-balance method possesses very and that originally there was no gas cap* 
little discriminating power, not only with to lead to an estimated volume of initial 


BRBRBREREZS 
BESESRP See 

BESEBREEED 95055" 

He hit os Hala 


CUMULATIVE WATER INFLUX = MILLIONS OF BARRELS 


Fic. 2—COMPARISON OF WATER INFLUX WITH TIME FOR JONES-SAND RESERVOIR, SCHULER 
POOL, BY METHOD OF LEAST-SQUARES SOLUTION OF MATERIAL BALANCE EQUATIONS FOR DIFFERENT 
METHODS OF REPRESENTING WATER INFLUX. 


e----e HURST METHOD 
&——a SIMPLIFIED HURST METHOD 
x-—-k SCHILTHUIS METHOD 


Fic. 3.—CoMPARISON OF WATER INFLUX WITH TIME FOR MONROE RESERVOIR, REED City 
POOL, BY METHOD OF LEAST-SQUARES SOLUTION OF MATERIAL-BALANCE EQUATIONS FOR DIFFERENT 
METHODS OF REPRESENTING WATER INFLUX. 


place but also with regard to the basic Over, the deviations in the individual 


features of the production mechanism. * fteabeala be noted that while for virgin 
; pays Qo will generally be interpreted as a 
Thus Table 3 shows the assumption that gas-cap volume, it represents only a free gas 


in the Schuler pool there is no water drive Volume, regardless of segregation, as far as 


respect to the value of the original oil in oil in place of 116 million barrels. More- . 
: 
the analysis is concerned. | 
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calculated values of the oil in place from 
this average value over 30 observational 
periods is only 2.3 per cent. However, the 
same observational data can be fitted with 
a mean deviation of but 2.4 per cent if the 
oil in place be taken as 108.6 million 
barrels and the field is assumed to have 
originally had a gas cap containing 3.6 
billion cubic feet of gas. 

By dropping the assumption that ini- 
tially there was present a free gas cap, but 
assuming that 15.7 million barrels of water 
had entered the reservoir, one obtains an 
original volume of oil in place of 93.9 
million barrels with a mean deviation of 
1.6 per cent. Finally, it is possible to fit 
the observed data to the extent that the 
deviation in calculated oil in place is again 
only 1.6 per cent, by cutting the assumed 
value of the oil in place to 75.3 million 
barrels and visualizing the reservoir as 
initially having 10.7 billion cubic feet of 
gas, and that 14.0 million barrels of water 
has entered the reservoir up to April 1942. 
‘Thus values of initial oil in place varying 
by 40 million’ barrels, initial free-gas 
volumes varying from o to 1o.7 billion 
cubic feet, and amounts of water intrusion 
varying from o to 15.7 million barrels, 
can all be made to fit the production data 
with variations in the material-balance 
deviations ranging only from 1.6 to 2.4 
per cent. Quite similar comparisons can 
be made for the Monroe reservoir in the 
Reed City pool. 

When it is realized that the data for 
gas-oil ratio that must be used for material- 
balance calculations are seldom obtained 
with high precision, and that the reservoir 
pressures that enter the equations are 
practically always averages over individual 
well pressures varying over considerable 
ranges, it would seem that to obtain a fit 
of field data with any theoretical formulas 
with a fluctuation no greater than 2 or 3 
per cent is already a remarkable achieve- 
ment. To go further and discriminate 
between unknown parameters in the theo- 
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retical formulas on the basis that the 
fluctuations in the fit of the observed data 
may be better in one case than in another 
by less than one per cent would certainly 
imply a faith in the accuracy of the data 
far beyond the most optimistic expecta- 
tions of the practical petroleum engineer. 
Moreover, when a choice between such 
assumptions also involves differences in 
original oil in place of 30 per cent and 
major changes in the type of production 
mechanism controlling the- reservoir, it 
would appear that differences of fluctuation 
of the order of only one per cent must repre- 
sent but a very flimsy basis for supporting 
such important practical conclusions. 
Another important and related feature 
of the material-balance method, which 
is brought out by Table 4, is the fact that 
literally it provides no significant dis- 
crimination between various methods of 
calculating the water influx. Thus, of the 
three methods of calculating water intru- 
sion listed in Table 4 the total water 
influx (to April 1942) for conditions pro- 
viding a minimum percentage deviation 
vary for Schuler from 13.6 to 11.3 million 
barrels, the gas-cap volume from a content 
of 4.6 to 9.3 billion cubic feet, and initial 
oil in place from 88.6 to 82.6 million 
barrels. And the values of the deviation 
in the calculated volumes of oil in place 
vary by only 0.23 per cent. In fact, even 
the simple approximation: f(p, #) = tAp 
gives only 2.1 per cent deviation if Q,; be 
taken as zero, Qo = 94.02 X 108 bbl. 
and the total water intrusion = 14.0 X 108 
bbl. Likewise, in the Reed City pool, where 
zero gas-cap volume was assumed, the 
calculated water influx varies from 4.1 to 
6.6 million barrels, and the average calcu- 
lated volumes of oil in place from 72.1 to 
62.8 million barrels, with a range in 


deviation of only o.1 per cent. Again it is 


clear that on a basis of such results it is 
futile to attempt to make a logical choice 
as to the best formula to be used for 
calculating water influx. 3 
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The situation, unfortunately, thus re- 
duces to the proposition that the material- 
balance method in itself cannot be safely 
used in estimating oil in place or in deter- 
mining the nature of the production 
mechanism, except under very specialized 
and limited circumstances. It provides no 
means of significant resolving power 
whereby one may establish by its use the 
true and unambiguous values of the 
physical constants pertaining to the orig- 
inal reservoir conditions, and the type of 
production mechanism that is controlling 
its performance. In other words, the mere 
fact that a set of assumptions regarding 
the nature of the original reservoir and 
of the type of drive provides a fit with the 
observed production and pressure data 
with deviations or errors of the order of 
I or 2 per cent can carry but little weight 
as evidence that the assumptions are 
sound. 

These conclusions, while indeed dis- 
appointing, are not surprising from a 
physical point of view; for it must be 
recognized that the material-balance equa- 
tions are nothing more than expressions 
of the requirements of conservation of 
mass for the oil and gas and of the volume 
of the reservoir pore space, as if the reser- 
voir were merely a sand-free tank. It is 
to be anticipated therefore that any ob- 


‘served pressure reaction of such a vessel 


to fluid withdrawals could be approxi- 
mately duplicated on the basis of a great 


‘variety of assumptions regarding the 


initial size of the tank and of its fluid 
distribution, and especially when sup- 
plemented by an arbitrary choice of the 
degree of water intrusion. Records of a 
gradual advance of edge water or the initial 
penetration of a gas cap have no place in 
the equations, except as such observations 
can be crystallized into an @ priori quan- 
titative evaluation of the basic parameters 
Q,: or c. Hence they can be introduced 
only as qualitative evidence in indicating 
a choice among the great variety of possible 
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fits with the material-balance equations. 
However, the deviations alone are far 
too insensitive to provide a satisfactory 
criterion. 

These qualitative physical considerations 
explaining the reason for the failure of the 
material-balance method to determine 
uniquely the basic reservoir parameters 
may also be expressed in somewhat more 
formal analytical language. It will be 
observed that the fundamental result of 
the material-balance theory (namely, Eq. r) 
is, at least implicitly, merely a functional 
relationship between the reservoir pressure 
p and the cumulative recovery Q.. It 
represents essentially a family of curves 
in the (p, Q.) plane. The quantities u, 2, 
ro, and even the producing gas-oil ratio, 
constitute the equivalent of preassigned 
coefficients in the equation between p and 
Q,. On the other hand, Qo, Q,« and c (or Z) 
represent a set of parameters with a triple 
infinity of possible individual values. 
Because of the simple functional -Q, 
relationship it is to be expected that there 
will be a rather wide range of the para- 
meters Qo, Q,i and c, providing p-Q, curves 
that will match closely any reasonably 
smooth empirical p-Q, set of observations 
for a limited range of these variables. 
That is, if a least-square fit of the p-Q, 
curves to the observed p-Q, data were 
made by varying Qo, Q,: and ¢, it would 
be found that wide variations in the latter 
would not materially increase the devia- 
tions above those for the exact minimum 
deviation conditions. The single Eq, 1 
is simply not a stringent enough require- 
ment to fix simultaneously the values 
of each of the three virtually arbitrary 
parameters. 

_ The question remains whether there is 
any inherent value in the use of material- 
balance considerations for reservoir study. 


‘To this one can still give an affirmative 


answer. However, such use of the method 
should be made only when there are inde- 
pendent controlling data that can serve as 


\ 
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criteria-in choosing values of the unknowns 
giving approximately the same fits with 
the basic equation. 

For example, if it is known that there 
is no water intrusion into the oil-producing 
reservoir, @ and the coefficient ¢ should be 
taken at the outset as strictly zero, even 
though the assumption of some degree of 
water intrusion may give deviations in the 
calculated oil in place that are even less 
than when the water-encroachment term 
is entirely ignored. Likewise, if it is known 
that there was no injtial gas cap, the value 
of Q,; should be taken as zero at the very 
beginning, as 
physical fact, regardless of the effect of 
the inclusion of such a term on the devi- 
ations. Otherwise, the greater the number 
of unknown constants that are left in the 
equation, the smaller will be the final 
deviation that can be obtained by suitably 
adjusting these constants, and the analysis 
of the problem will end in the same type 
of uncertainty as exhibited for the Reed 
City and Schuler fields. 

A more positive and useful application 
of the material-balance method can be 
made if, by means of core analysis, elec- 
trical logging, and geological data, it is 
possible to fix in advance the volumes of 
the gas cap and initial oil in place. The 
water intrusion can then be calculated by 
inverting Eq. 1 to the form: 


Z = Qu + v(rp — 70) + 2 — ( — 0)Qos 
— (u — u)Qo [22] 


When applied in this way the material- 
balance equation should permit the deter- 
mination of the water intrusion with the 
same accuracy the other terms in the 
equation are known. ; 
Another well-founded application of the 
material-balance method is its use as a 
means for extrapolating or predicting the 


future behavior of a reservoir; For this’ 


purpose it is to be assumed that the pre- 
vious performance has permitted a unique 
and trustworthy determination of the 


representing a positive. 
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original basic unknowns, such as the gas- 
cap volume and the initial oil in place. By 
fitting the calculated water intrusions 
from the early performance to a functional 
representation of the water-intrusion fac- 
tor, and thus determining the value of the _ 
coefficient c, the future history for any 
assumed operating conditions should be 
predicted by the material-balance equa- 
tions with satisfactory accuracy. This type 
of application may be of particular value 
in making forecasts of the performance of 
pressure-maintenance operations. 


CONCLUSIONS 


The study of the material-balance 
method as reported here leads to the con- 
clusion that by itself the method cannot 
reliably provide a unique determination 
of the basic physical characteristics of an 
oil-producing reservoir. When, however, 
there are available independently estab- 
lished controlling data, such as the values 
of the initial oil in place or gas-cap volume, 
the material-balance equations will pro- 
vide a useful tool in estimating water 
intrusion or in predicting future reservoir 
behavior. With respect to the functional 
representation of the water-intrusion term, 
it appears that from a practical point of 
view all the various formulas that have 
thus far been proposed will give substan- 
tially the same results. Accordingly, any. 
reasonable approximating function should 
suffice, unless its use reveals internal 
inconsistencies or other obvious failures 
in representing the water intrusion. 
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NOMENCLATURE 


Qo, stock-tank oil originally in place, bbl. 

Q., stock-tank oil produced, bbl. 

. Ooi, original volume of gas cap, cu. ft., at 60°F. 
and 14.7 lb. per sq. in. abs. 

Qs, apparent volume of stock oil in place, bbl., 
obtained from material-balance data when 
gas cap and water influx are neglected. 

u, volume of oil and originally dissolved gas in 
reservoir, per volume of stock-tank oil. 

ue, value of u at initial reservoir conditions. 

rp, cumulative net produced gas-oil ratio, cu. ft. 
per bbl., at 60°F. and 14.7 lb. per sq. in. abs. 

ro, originally dissolved gas-oil ratio, cu. ft. 
per bbl. : 

v, reservoir volime of one cubic foot of gas at 
standard conditions, bbl. : 

vo, value of v at initial conditions. 

z, cumulative water production, bbl. 

Z, cumulative water encroachment, bbl. 

p, reservoir pressure, lb. per sq. in. 
| 


/ 


Ap, decline in reservoir pressure from original 
reservoir pressure, lb. per sq. in. 
t, time elapsed since initial production began. 
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Prediction of Conditions for Hydrate Formation in Natural Gases 


By Donatp L. Katz,* Memper A.I.M.E. 


(New York Meeting, February 1944) 


ABSTRACT 


Cuarts for predicting the pressure to which 
natural gases may be expanded without 
hydrate formation have been prepared for 


TABLE 1.—Typical Compositions of Natural 
Gases Corresponding to Gas Gravities 


Calculated gas 


SLAVICY Lc. as 0.603 |0.704 |0.893 |0.906 |1.023 
Constituent Mol Fractions 
‘ 

Methane........ 0.9267 |0.8605]0.7350|0.6198]/0.5471 
EBthatie..<.. 20%» 0.0529 |0.0606]0.1340/0.1777/0.1745 
Propame....:.... 0.0138 |0.0339]0.0690/0.1118/0.1330 
i-butane........ 0.00182|0.0084]0.0080/0.0150/0.0210 
n-butane........ 0.00338|0.0136]0.0240/0.0414/0.0640 


Pentanes plus. ../0.0014 |0.0230|0.0300|0.0343/0.0604 
Pressure of hy- 
drate forma- 


tionat 50°F., 

1b. per sq. in. 

abs.: ; 
Calculated....] 462 323 254 | 203 I9I 
Smooth curve, 

Migs fis os ore 450 318 | 261 220 189 


gases of even gravity. Pressure-temperature 
curves for hydrate formation were established 
for gases having gravities from 0.6 to 1.0. 
These curves and the thermal behavior of the 
gases during free and adiabatic expansion were 
used to prepare the charts for estimating the 
permissible expansion of natural gases without 
hydrate formation. 

The problem was solved by L. F. Albright, 
W. T. Boyd, J. J. McKetta, G. Martin, F: 
Poettman, and A. P. Snyder, who are first- 
year graduate students in the department of 
Chemical and Metallurgical Engineering at 
the University of Michigan. This paper is 
essentially a summary of their results. 


Manuscript received at the office of the 
Institute Feb. 15, 1944. Issued as T.P. 1748 in 
PETROLEUM TECHNOLOGY, July 1944. 

* Professor Chemical Engineering, Univer- 
sity of Michigan, Ann Arbor, Michigan. 


PREDICTION OF CONDITIONS FOR 
HypRATE FORMATION IN 
NATURAL GASES 


Each natural gas under a given pressure 
will form solid hydrates at a corresponding 
temperature provided sufficient water is 
present.'-5 The temperature of natural 
gases below about sooo lb. per sq. in. de- 
creases when the gases are expanded 
freely.®” This decrease in temperature may 
cause the expanding gas to enter the 
region of temperature and pressure at 
which hydrates will form. The final pres- 
sure to which a natural gas may be ex- 
panded without hydrate formation de- 


pends upon the initial temperature and 


pressure and the gas composition. , 

This paper presents charts that give the 
final pressures to which gases of gravity 
0.6 to 1.0 at given initial temperatures and 
pressures may be expanded without for- 
mation of hydrate. 


HyYDRATE-FORMING ‘TEMPERATURES AND 
PRESSURES AS A FUNCTION 
oF Gas GRAVITY 


Experimental data of pressure versus 
temperature at which solid hydrate will 
form, provided sufficient water is present, 
are available for a series of gases.23? A 
method of predicting the pressure-tem- 
perature curve for a given gas composition 
has been reported.! The solution to this 
problem requires that these curves relating 
pressure to temperature be established for 
gases of given gravities. 


1 References are at the end of the paper. 
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Fic. 1.—HYDRATE PRESSURE-TEMPERATURE RELATIONS AS A FUNCTION OF GAS GRAVITY. 
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Fic. 3.— INTERSECTION OF FREE EXPANSION CURVES WITH HYDRATE FORMATION REGION FOR 0.6 | 
GRAVITY GASES. 
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Compositions of typical natural gases 
were selected to cover the gravity range 
from 0.6 to 1.0. The pressures at which 
hydrate would form at 40°, 50°, 60°, and 
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straight-line section at the high pressure. 
The curves were terminated at 4oo0 lb. per 
sq. in., since the nature of the curves at 
higher pressures is not known. 
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FINAL PRESSURE — PSIA 
_ FIG. 5.—PERMISSIBLE EXPANSION OF A 0.6 GRAVITY NATURAL GAS WITHOUT HYDRATE FORMATION. 


70°F. were computed, using vapor-solid 
equilibrium constants.'| The results of 


these calculations, along with the experi- 


mental data,®:? were plotted on Figur, 
using gas gravity to represent composi- 
tion.®.° From the smooth curves on Fig. 1, 


the curves of Fig. 2 were drawn, using the 


experimental curves? as a guide for the 


As there was considerable variation be- 
tween the points and the curves drawn on 
Fig. 1, the compositions of some natural 
gases represented by the hydrate curves 
on Fig. 2 for-a given gravity are tabulated 
in Table 1. Only natural gases having com~- 
positions similar to these are represented 
by the curves of Fig. 2. 
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CHARTS FOR PREDICTING * PERMISSIBLE 
EXPANSION OF NATURAL GASES 
WITHOUT HyDRATE FORMATION 

The curves of Fig. 2 are the minimum 
temperatures at corresponding pressures 
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‘until this expansion curve reaches the 


hydrate-formation curve of Fig. 2. 

The enthalpy-entropy charts described 
by G. G. Brown®’ provide the relationship 
of temperature versus pressure for gases 
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Fic. 6.—PERMISSIBLE EXPANSION OF A 0.7 GRAVITY NATURAL GAS WITHOUT HYDRATE FORMATION. 


to which a given gas may be cooled by ex- 
pansion, or otherwise, without hydrate 
formation. A gas under specified initial 
temperature and pressure may be ex- 
panded freely, decreasing temperatures 
corresponding to decreasing pressures, 


of even gravities by following constant 
enthalpy lines for free expansion. Fig. 3 
gives the pressure-temperature curves 
when expanding a 0.6 gravity gas from 
2000 Ib. per sq. in. and r1o°F. (A) and 
from 1900 lb. per sq. in. and 120°F, (B). 


a 
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The intersection of these curves with 
the hydrate-formation curve taken from 
Fig. 2 is the final pressure to which the 
gases may be expanded without hydrate 
formation. 
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tionships for pure methane while Figs. 5 
through 9 are for the natural gases of 
given gravity. 

The enthalpy-entropy information for 
methane was limited to 3000 lb.,!° hence 
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Using the enthalpy-entropy charts’ and 
the curves from Fig. 2, charts were con- 
structed giving a complete range of initial 
pressures and temperatures with cor- 
responding final pressures to which the 
gases may be expanded freely without 
hydrate formation. Fig. 4 gives the rela- 


this chart does not go to the 10,000-lb. 
initial pressure used for the natural gases. 

Errors in constructing the charts were 
located by cross-plotting the final pres- 
sures to which the gases could be expanded 
as a function of gas gravity for a series of 
initial pressures. The cross plot for a 
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2000-lb. initial is given by 
Fig.10. | 


The reversal in the curves at high final 


pressure 


factor with temperature is positive, the ~ 
gas decreases in temperature upon expan- 
sion, and where the rate of change is 
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pressures on Figs. 5 through 9 occurs be- 
cause the temperature of natural gases 
increases on free expansion from above 
5000 to 6000 lb. per sq. in. and then de- 
creases after reaching pressures in this 
range. This pressure at which gases de- 
crease in temperature depends upon the 
compressibility-factor curves. Where the 
rate of change of the compressibility 


negative, the gas increases in temperature 
upon free expansion. 

The slight curvature of the initial tem- 
perature curves at low final pressures is 


due to the exit of the free expansion curve 


from the hydrate-formation region as 
illustrated by curve B of Fig. 3. When two 
alternative final pressures are given for 
an initial pressure and temperature, the 
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answer, from Fig. 5, is 1050 lb. per sq. in. 


hydrate formation may be the higher pres- absolute. 
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sure as a minimum and the lower pressure 


as a maximum. 


UsES OF THE CHARTS 


Fig. 4 through 9 may be used to solve 
two types of problems, with examples as 


follows: 


1. How far may a 0.6 gravity gas at 
_ 2000 Ib. pressure and 100°F. be expanded 
___without danger of hydrate formation? The 


2. How far may a 0.6 gravity gas at 


2000 Ib. and 140°F. be expanded without 
hydrate formation? The answer, from 


f 


Fig. 5, is that hydrates will not form upon 
expansion to atmospheric pressure. 

3. A 0.6 gravity gas is to be expanded 
from 1500 Ib. to 500 lb. What is the mini- 
mum initial temperature that will permit 
the expansion without danger of hydrates? 
The answer, from Fig. 5, is an initial tem- 
perature of 99°F. or above. : 
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4. A 0.6 gravity gas at 10,000 lb. and 
140°F. is expanded freely and adiabatically: 

a. At what lower pressure will the tem~ 
perature become 140°F.? 
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A word of caution should be given that 
the charts are valid only for gases having 
similar compositions for the gravities cor- 
responding to those of Table 1. The ex- 


ae: Seles ney 
Fic. 10.—Cross PLOT OF FIGS. 4 THROUGH 9 AT 2000 POUNDS PER SQUARE INCH ABSOLUTE INITIAL 
PRESSURE. 


b. At what pressure would hydrates be 
likely to appear if sufficient water is 
present? 

The answer, from Fig. 5, is (a) 4300 Jb. 
and (6) 1150 pounds. 

Similar problems may be solved for 
gases of other gravities with interpolation 
between charts when necessary. 


pansions described are always free and 
adiabatic. Hydrates will form only when 
sufficient (usually liquid) water is present, 
and the charts do not apply to anhydrous 
natural gases. 
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Experimental Determinations of Water Vapor Content of a 
Natural Gas Up to 2000 Pounds Pressure 


By Groras F. Russexu,* Rosert THompson,t Frank P. Vance,{ Junior MEMBER, AND 
R. L. Huntineton,* Memser A.I.M.E : 


(Houston Meeting, May 1944) 


ABSTRACT 


Witu the advent of higher pressures in the 
operation of natural-gas transmission lines, 
the removal of water vapor from the gas has 
become increasingly important in order to 
prevent condensation or formation of gas 
hydrate from slowing down or stopping the 
flow of gas. Intelligent design of. these de- 
hydration or gas-drying plants has been 
hampered through the lack of experimental 
data on the water-vapor content of natural gas 
at elevated pressures. In view of this need, this 
present investigation was sponsored by the 
Southern Natural Gas Co. in the Chemical 
Engineering laboratories at the University of 
Oklahoma Research Institute. Experimental 
results were obtained on the water-vapor 
content of natural gas up to 2000 Ib. per sq. in. 
at atmospheric temperatures. The water 
content at 2000 lb. is approximately two 
thirds as much as it is at 1000 Ib. Deviations 
from the ideal gas laws vary directly with 
pressure and indirectly with temperature. 


INTRODUCTION 


; é 
The removal of water vapor from natural 


gas is an important operation in connection 
with the production and transportation of 
this commodity because: 

1. Liquid water accelerates internal cor- 
rosion of a pipe line. 


Manuscript received at the office of the Insti- | 


tute July 21, 1944. Issued as T.P. 1792 in 
PETROLEUM TECHNOLOGY, January 1945. 
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versity of Oklahoma, Norman, Oklahoma. 
{Southport Petroleum Co., Texas City, 
Texas. Formerly School of Chemical Engineer- 
ing, University of Oklahoma. 
S. Navy, New York City, N. Y. For- 


merly School of Chemical Engineering, Uni- 
versity of Oklahoma. 


2. Accumulation of water at low points 
in a pipe line reduces markedly its capacity. 

3. Gas hydrates, icy snowlike growths, 
form readily under high pressure in the 
presence of the lower hydrocarbons and 
water, often plugging up the pipe line. 

In order to design dehydration plants for 
stripping the gas of its water content, it is 
essential that the engineer have a knowl- | 
edge of the saturated or equilibrium water- 
vapor content of the gas to be processed. 
With the gradual increase of operating 
pressures around gas-producing wells and 
pipe lines, it was observed that the quan- 
tity of water recovered from dehydration 
plants or condensed in colder lines was 
considerably greater than had been ex- 
pected from calculated contents, based on 
vapor-pressure data taken from steam > 
tables. 

This observation prompted a number of 
investigators; for instance, Laulhere,* Dea- 
ton,! and Hammerschmidt? to carry out 
experimental work at pressures up to 600 
Ib. per sq. in. in order to determine quanti- 
tatively the water content of various gases. 
Sage, Lacey, et al.“5 have recognized more 
recently the need for such data at higher 
pressures, but their work was done at 
temperatures of roo°F. and higher. Since 
hydrate formation usually, if not entirely, 
occurs at temperatures below roo°F., the 
present investigation. was confined to the 
lower temperature range at pressures from 
600 to 2000 |b. per sq. in. gauge. 


* References are at the end of the paper. 
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EXPERIMENTAL APPARATUS, 
AND PROCEDURE 


MATERIALS 


The natural gas used throughout the 
investigation, was obtained from the mains 


LBS.PER MILLION STD CUFT, 147 PSIA -60°F 


WATER CONTENT 


10 


7 \4e7 
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saturator packed with fine-grained Ottawa 
sand in a constant-temperature bath 
followed by a superheater and expansion 
valve. The second section was the water- 
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Fic. 4.—WATER CONTENT AS A FUNCTION OF TEMPERATURE AT INDICATED CONSTANT PRESSURES. 


of the Oklahoma Natural Gas Co. Its com- 


PRE Se tes 


pésition, determined by means of the Orsat 
and low-temperature fractional analyses, 
was as shown in the accompanying table. 

The apparatus used for the determina- 
tion of saturated water-vapor content of 
high-pressure natural gas consisted of two 
sections. The first section was the water 


COMPONENT Mot or VOLUME, 
PER CENT 
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In determining the water-vapor con- _ 
tent of high-pressure natural gas, the con- — 
ventional drying tube method was used. 
This method simply employs a highly 


absorption system followed by a wet test- 
meter for measuring the gas volume passed. 

The temperature of the saturator was 
maintained within +0.5°F. by circulating 
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Fic. 5.—WATER CONTENT VERSUS PRESSURE AT INDICATED CONSTANT TEMPERATURES. 
Broken lines calculated from vapor pressure of water, assuming ideal gases. 


water in a bath and agitating with air. This 
control was aided by the maintenance of a 
constant room temperature approximately 
10°F, above that of the saturator. By 
having an elevated room temperature,. 
water condensation in exposed lines was 
prevented. A flow diagram (Fig. 1) and 
two photographs (Figs. 2 and 3) of the 
experimental system are self-explanatory. 
The system pressure was manually con- 
trolled within +51b. per sq.in.,and proved 
with a dead-weight tester. 


hygroscopic sorbing agent (anhydrous 
magnesium perchlorate) to remove sub- 
stantially all the water vapor from a known 
volume of gas. The increase in weight of | 
the drying tubes per standard cubic foot 
of dry gas was taken as the quantity of 
water present. 

To ensure practically complete removal 
of all water vapor present, two U-tubes 
were used in series. The gas was passed — 
through the train at a constant rate of 6 
std. cu, ft. per hour. It was found that this 
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rate was the maximum allowable if the 
first drying tube was to retain 95 per cent 
or more of the total water removed from 


Bs} 


LCULATED WATER CONTENT 


UL JCA 


RAT|O~ ACTUAL 


the gas. The criterion for complete water 
extraction was that the second, or scaveng- 
ing, tube Should not increase in weight 
more than 5 per cent as much as the first 
tube. To prevent hydrocarbon adsorption 
_ during the tests, the ‘drying tubes were 
saturated with hydrocarbons by purging 
the train with natural gas before each test. 

The length of time required for each 
series of check determinations was from 
2 to 3 hr., during which 12 to 18 std. cu. 
ft. of gas were passed. During this time. 
the room temperature, as well as the 
saturator temperature, was held constant. 
This constant room temperature was 
necessary to make discrepancies in gas- 
meter volume correction as low as possible. 
‘To establish. at constant pressure the 
trend of water-vapor content with change 
in temperature, several evenly spaced tests 


at temperatures between the hydrate line 
and roo°F. were made. It is to be noted 
that the minimum temperature was fixed. 


/ 


Fic. 6.—RATIO OF ACTUAL TO CALCULATED WATER CONTENT AS A FUNCTION OF PRESSURE AT 
INDICATED CONSTANT TEMPERATURES 


TABLE 1.—Experimental Data 
Barometric Pressure = 14.1 Pounds per 
Square Inch Absolute 


Gauge Pressure, | Temperature, Water 

Lb. Deg. F. Content2 
. A 

I000 50 14.3 
1000 51 TS 
1000 66 23.2 
I000 : 706 27.5 
1000 86 38.3 
1000 QI 44.1 
1000 93 45.2 
1500 60 14.5 
I500 78 22.1 
1500 81 25.5 
1500 85 Pr foe) 
1500 93 36.8 
2000 70 I5.6 
2000 78 20.0 
2000 95 31.6 


——_——— 


«The water contents shown represent the arith- 
metic average of four separate determinations, which 
were made at the same temperature and pressure. 
They are expressed as pounds of water vapor asso- 
ciated with 1,000,000 cu. ft. of bone-dry gas when 
measured at 60°F. and 14.7 lb. per sq. in. absolute. 
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by the complete freezing up of the system, 
through which no gas would pass. To 
prove that equilibrium was definitely 
established in the saturator, several trial 
runs were made in which the inlet gas was 
undersaturated and oversaturated with 
water. No change in the outlet, or equilib- 
rium, gas was detected. 

For the maintenance of a steady flow 
through the system, the water-saturated 
gas was heated to 210°F. before it was 
allowed to expand to atmospheric pressure. 
This successfully prevented the formation 
of gas hydrates in the expansion valve. 

Experimental data are given in Table 1. 


DISCUSSION OF RESULTS 


A plot (Fig. 4) of the logarithm of water 
content versus temperature gives sub- 
stantially straight lines for constant pres- 
sures from 1000 to 2000 |b. per sq. in. The 
lines are based upon data obtained during 
this investigation, as well as those from 
Deaton! and Sage et al.*° The calculated 
curve from the vapor-pressure data on 
water holds true for lower pressures. 

A cross’ plot “of, Fig. 4 is shown in Fig. 
_ 5, in order to give a picture of the deviation, 
upon changing temperature and pressure, 
of the actual water content from values 
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as calculated from the vapor pressure of 
water and assuming ideal gases. 

The ratio of actual to calculated water 
content is shown in a different manner’in 
Fig. 6. This plot clearly shows that the 
deviation from the ideal increases with a 
decrease in temperature. Deaton found 
that the water content in the presence of 
helium was not affected by pressure. 
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Fractional Analysis of Well Effluents to Trace Migration 
of High-pressure Reservoir Gas 


By E. P. Vatsy* 
(Los Angeles Meeting, October 1944) 


ABSTRACT 


A METHOp is presented in which the hydro- 
carbon weight fractional analyses of the well 
effluents from a true gas-cap-portion well and 
a true dark-oil-ring well furnish the basic 
data for determining the properties of any 
mixture of production from the two sources. 
The effect of injected gas on these properties 
can be computed. Comparison of similar 
properties of a given well effluent to the 


_ properties of mixtures of the basic well effluents 


will give the relative amounts of production 
from the two sources and injected gas. 


PRESENTATION OF PROBLEM 


Oil fields having an area of gas-cap, or 
light-oil production, over the dark-oil 
area present a problem of increasing gas- 
oil ratios during the production of an oil 
well. The use of pressure maintenance 
in a field such as above, or a cycling project, 
wherein residue gas from an absorption 
plant is injected into the reservoir, adds 
to the problem, because a part of the 


increased gas-oil ratio may be due to the 


production of injected gas. The usefulness 
of a means to determine the amount of 


4 injected gas in a well effluent led to the 


‘y 


development of a method in which well- 


_ effluent analyses of a true gas-cap-portion 


well and a true dark-oil-ring well furnish 
the basic data needed to determine whether 
injected gas of a known composition is 


_ present in a given well effluent. 


Manuscript. received at the office of the 
Institute Nov. 15, 1944. Issued as T.P. 1873 in 
PETROLEUM TECHNOLOGY, July 1945. j 

*Gas Engineer, Richfield Oil Corporation, 


st Long Beach, California. 


DEVELOPMENT OF METHOD 


The method presented herein is based 
upon the principle that if two fluids, or 
well effluents, having different properties 
are mixed in known proportions by weight, 
the properties of their mixtures can be 
computed. Conversely, if these -basic data 
are known, the properties of a mixed well 
effluent can be used to compute the relative 
amounts of each type of well effluent 
in the mixture. A convenient way of 
making these computations is to have the 
fractional analyses of the base well effluents 
and mixtures expressed in weight fractions. 
The mathematical equations expressing 
the properties of mixtures will be developed 
for a two-component system consisting 
of the well effluents from the dark-oil 
ring and the gas-cap area. The added 
effect of injected gas, a third component, 
will also be developed. 

The following assumptions have been 
made in developing the method: 

1. The gas-cap and dark-oil fluids exist 
initially in separate portions of the 
reservoir. 

2. The fluids in each portion exist in a 
single phase at pressures above the satura- 
tion pressure for the dark-oil fluid. 

3. The composition of each fluid is 
substantially constant throughout its re- 
spective portion of the reservoir. 

4. Changes in reservoir pressure and 
temperature will not change the composi- 
tion of the fluid entering the well bore. 

5. The injected gas displaces original 
gas-cap fluid roo per cent. 

6. As the injected gas travels through a 


| 
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reservoir to reach a well bore, any enrich- 
ment that occurs will be from the contacted 
fluid as a whole. 

7. The liquid volumes are additive when 
the isobutane and heavier hydrocarbons 


DENSITY OF ISOBUTANE AND HEAVIER 
POUNDS PER GALLON AT 60’ F. 
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WEIGHT FRACTION DARK OIL 


Fic. 1.—WEIGHT FRACTION OF DARK OIL IN 
WELL EFFLUENT FROM DENSITY OF ISOBUTANE 
AND HEAVIER. 


from the gas-cap and dark-oil fluids are 
mixed. 

For the purpose of deriving this method, 
the weight-fraction analysis of the effluent 
has been divided into two portions— 
propane and lighter, and isobutane and 


heavier, since the present-day absorption’ 


plants are recovering high percentages 
of the isobutane and normal butane in 
the gases being treated. Certain specific 
properties of these portions are determined 
by calculation: For the propane and lighter, 
the volume in cubic feet at 14.73 lb. per 
sq. in. abs. and 60°F. contained in roo lb. 
of well effluent; and for the isobutane and 
heavier, its density in pounds per gallon 
at 60°F. 

From the weight-fraction analyses and 
the properties of the portions of the well 
effluents from the two sources of produc- 
tion, dark oil and gas cap, certain equa- 
tions can be developed, by which it is 


possible to compute the composition of a 
mixed well effluent. 

In one pound of a mixed well effluent 
there will be:* 


A, pounds of dark oil-well effluent and, 
B,1 — A = pounds of gas-cap well effluent. 


Then the pounds of isobutane and 
heavier in one pound of mixture, and 
also its weight fraction, can be found from 


In = I,A + I.(1 — A) [r] 


Also, the gallons of isobutane and ~ 
heavier in one pound of mixture can be 
found from 


Gm = 11,A/Di + ia A)/Dz [2] 


Dividing Eq. 1 by Eq. 2 will then give 
the density of the isobutane and heavier 
in the well-effluent mixture: 


Ie hA+1(1 — A) 
"Gm Aly/D, + (1 — A)I2/D2 [3 


If D» of the well effluent is known and A 
is sought, Eq. 3 can be solved for 


Dyl2/D2 — I2 
A= 7 =o Din Dae 


D 


Thus it is possible to determine the 
proportion of dark-oil and gas-cap fluids 
that are present in any well effluent 
from the density of the isobutane and 
heavier. 

If gas is being injected into the reservoir, 
it is necessary at this point in the computa- 
tions to determine whether injected gas 
is present in the well effluent. The effect 
of injected gas is that of dilution, since in 
most cases the injected gas contains only 
small amounts of isobutane and heavier. 
If A, as found from Eq. 4, is used in Eq. 1, 
the expected weight fraction of isobutane 
and heavier in the mixture can be com- 
puted. If this computed value is equal to 
that determined by well-effluent analysis, 


* Nomenclature at the end of the paper. 
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injected gas is not present. Eq. 1 can then 
be used to solve for 


Isle 


A Sinai aia 


[s] 


Thus, where injected gas is not present, 


Eq. 5 is used to determine the proportions 
‘of dark-oil and gas-cap reservoir fluids 


in the well effluent. - 

It would be of more practical use if the 
relative amounts of wet gas produced 
from each source could be determined. 
This can be approximated from the propane 
and lighter fractions of the two sources of 


_ production. The volumes of propane and 


lighter from each source can be computed 
from 


On = QA + Q2(1 aa) [6] 


The volume percentages of propane 
and lighter for each source can then be 


computed and used to distribute the wet 


the mixture of 


gas produced by the well. This distribution 
of wet gas will be an approximation only, 
as the separating conditions will control 
this distribution. 


DETERMINATION OF INJECTED GAs 


If the computed value of J, from Eq. 1, 
using the value of A from Eq. 4, is greater 


than that determined by well-effluent 


analysis, injected gas is present. Tf no 
isobutane and heavier is in the injected 


gas, the! weight fraction of injected gas 
can be computed from — 


Im 


ver—Tathas a) 


However, since isobutane and heavier 
is present in most injected gases, Eq. 7 
must be modified. In this development 
dark-oil and gas-cap 
effluents will be treated as a single compo- 


nent, X, in the following equations: 


[8] 


- 


AX 4-oYoser 
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Eq. 1 then becomes 
In = LAX + 11 — A)X + 4:Y, [9] 


and substituting X¥ = 1 — Y, 


and solving, 
(i — In)A + Ip — Im 
A Nee 9) Ri ee Yee © 


The value of J, is that found from the 
well-effluent analysis and A by Eq. 12 
as developed later. 

Further, Eqs. 2 and 3 would also be 
modified, resulting in equation 


= I;,AX + In(a — A)X + 13Y 
AXI,/D, + (1 — A)XI2/D2 
+ YI3/Ds 
[x1] 


Since D,, has been determined from the 
well-effluent analysis, and A is required, 
Eq. 11 can be solved for 

Drl2/D2 ae I a Y[Dn(12/D2 
= — [3;/D3) — I2 + Isl 

(1 — VY) (1h — 2 — Dm (Ii/Di—I2/D2)| 

[12] 


Eqs. to and 12 may now be solved by 
successive approximations for both Y 
and A, starting with the value of A from 
Eq. 4. The composition of the well effluent 
may then be expressed in terms of these 
variables: 


Vio 


[10] 


Dn 


A 


Injected gas = Y weight fraction [x3] 
Dark-oil fluid = A(1 — Y) weight 
fraction [14] 


Gas-cap fluid = (1 — A)(1 — Y) weight 
fraction [15] 


As before, it is more practical to use the 
distribution of the wet gas produced by the 
well. This can be approximated by using 
the relative amounts of propane and 
lighter produced from each source, com- 
puted accurately from the following 
equation: 


Om = AX + Oar — AVX + Os¥ [16] 


When injected gas is being produced, 
the effect of its stripping action on the crude, 
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oil is added to the equilibrium separation of 
wet gas and crude oil. This condition 
makes the distribution of wet gases between 
the dark-oil and gas-cap sources an approxi- 
mation, but the volume and percentage 
of injected gas being produced is accurate. 
In the course of making the material 
balances for computing the weight-fraction 
analysis of the well effluent, the pounds 
of well effluent and volume of wet gas 
produced for each barrel of tank oil has 
been computed. The cubic feet of injected 
gas produced with each barrel of tank oil 
is found from the equation 


1.G. = WYqs [17] 


This volume subtracted from the produc- 
tion gas-oil ratio will then give the volume 
of wet gas produced from the two sources. 


Wet gas =r —I.G. [18] 


An approximate distribution of this 
volume can then be made according 
to the proportion of the volumes of propane 
and lighter from the two sources as found 
from Eq. 16. From these three volumes, 
injected gas, wet gas from the dark-oil 
fluid, and wet gas from the gas-cap fluid, 
the relative amounts by volume of the 
gas produced from each source can be 
computed. 


SINGLE RESERVOIR AND INJECTED GAS 


When a dark-oil reservoir is being 
operated under pressure maintenance by 
injecting gas, or a cycling project is in 
operation in a distillate field, the equivalent 
equations for determining the amount of 
injected gas are as follows: 

Ie = LX + 1:Y [19] 
or, 


Te re Y) + I3Y [20] 


Solving for Y, 


Gilet 


i ig peace 


[21] 


OF WELL EFFLUENTS 


In a manner similar to the above, the 
gas-oil ratio can be distributed between 
the dark-oil production and injected gas, 
or condensate-gas production and cycled 
gas. 


ENRICHMENT OF INJECTED GAS BY 
CONTACT WITH RESIDUAL OIL 


In the development of this method of 
distributing the well effluent, one of the 
assumptions made was “‘(6) As the injected 
gas travels through reservoir, any enrich- 
ment that occurs will be from the contacted 
fluid as a whole.” This is, of course, not 
strictly true because this enrichment is a 
process of equilibrium vaporization, which 
occurs in a continuous manner as the 
enriched injected gas moves along the 
sand streaks and comes into contact with 
the residual oil. This process can be visual- 
ized by considering the enrichment to 
occur in a number of successive steps in 
which the vapors from one step of enrich- 
ment comes in contact with another fresh 
portion of residual oil. Ultimately, the 
enriched injected gas will be in equilibrium 
with the residual oil and should have 
approximately the composition and proper- 
ties of the gas-cap fluid. The further steps 
in this process of enrichment are that 
fresh injected gas comes ‘into contact with 
stripped residual oil and finally no appre- 
ciable enrichment will occur because the 
residual oil has been stripped of its compo- 
nents volatile at reservoir conditions. 

It appears then that well effluent may be 
composed of these types of fluid—dark 
oil, gas cap, enriched injected gas, and 
injected gas. It is also possible that stripped 
dark oil may be produced. Since the gas-cap 
fluid and enriched injected gas can have 
approximately the same composition and 
properties, this method will not differ- 
entiate between these two types. If only 
a small amount of injected gas is produced 
along with a comparatively large amount 
of a gas-cap type of fluid, which may be 
composed of enriched injected gas and 
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gas-cap fluid, this lack of identification 
is not detrimental because the method 
does show migration of gas that may 
represent a serious loss of reservoir energy. 


WEIGHT FRACTION ISOBUTANE AND HEAVIE 


o 


Fic. 2.—WEIGHL FRACTION OF DARK OIL IN 
WELL EFFLUENT FROM WEIGHT FRACTION OF 
ISOBUTANE AND HEAVIER. 

Conversely, if considerable injected gas 
is by-passing, its enrichment will be 


_ decreasing and would not materially affect 


this method of determining the amount of 


_ injected gas. 


Although the enrichment of injected gas 
does occur, this method will determine the 
amount of injected gas that is not con- 
sidered to be enriched and thus help in 
deciding if remedial work to control the 


migration of injected gas would be of 


4 


| . benefit. 


APPLICATION OF METHOD 
In order to illustrate the use of this 
method, data of Dodson and Standing* 
will be used for the purpose of simulating 


an oil field having both dark-oil and gas-cap 


areas of production. Their crude B will 
be used as the dark-oil fluid and their 
crude C will be used as the gas-cap fluid. 
From the given volume compositions of 

* CG, R. Dodson and M. B. Standing: Predic- 
tion of Volumetric and ‘Phase Behavior of 


Naturally Occurring Hydrocarbon Systems. 
Amer. Petr. Inst., Drill. and Prod. Practice, 


T94I (1942) 326. 


_these two crudes, 
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the weight-fraction 
analyses of these assumed base fluids 
can be computed by familiar methods of 
converting from one type of analysis to 


cs 


aN 
ee 


WEIGHT FRACTION ISOBUTANE AND HEAVIER 


Fic. 3.—WEIGHT FRACTION OF INJECTED GAS 
FROM WEIGHT FRACTIONS OF DARK OIL AND IS- 
OBUTANE AND HEAVIER IN WELL EFFLUENT. 
another. The weight-fraction analysis and 
properties of certain portions of the dark- 
oil and gas-cap reservoir fluids and a 
typical injection gas are given in Table 1. 

Substituting these values in the basic 
equations, the equations pertaining to 
this assumed field can be developed and 
used for making well-effluent distributions. 
The assumed field is taken to be under a 
pressure-maintenance operation by means 
of injecting residue gas from an absorption 
plant, which is extracting substantially 
all of the isobutane and heavier from the 
wet gas produced. In Table 2 are given 
the essential weight-fraction analyses, 
calculated properties of the two portions 
of the well effluents, and production data 
for two wells that have shown an increase 
in gas-oil ratios. 

By use of the equations developed in 
this paper, the distribution of the well 
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TABLE 1.—Hydrocarbon Analyses and Prop- . 


erties of Dark-oil and Gas-cap Well 


Effiuents 
Dark Injection 
Component Oil, | Gas Cop Gas, 
Pp Weight | Rraceibn Weight 
Fraction Fraction 
Methane 0.1034 0.4791 0.7364 
Ethane - 0.0230 0.0813 0.1446 
Propane. . 0.0249 0.0745 0.1142 
Butanes... 0.0265 0.0547 0.0048 
Pentanes.. 0.0239 0.0437 
Hexanes 0.0355 0.0426 
Heptanes plus....| 0.7628 0.2241 
Propane and lighter] 0.1513 0.6349 0.9952 
pecans and heay- 
Tate bis. 5 te, Ms 9 0.8487 0.3651 0.0048 

Cubic feet propane 

and lighter per 

100 lb. well ef- 

flienthinin lo 204 1,207 2,018 
Total volume of 

gas per 100 lb... 2,021 
Density of butanes 

and heavier, 1b. 

per gal. at 60°F.| 7.044 5.951 4.78 


TABLE 2.—Data on Wells Showing Increase 
in Gas-oil Ratios 


Well Weill 
Data No. 1 No. 2 
Wt. fraction le poet Frater nana 0.8126 0.6684 
Density IC4 plus............. 6.996 6.850 
Cubic feet Cs minus per t00 lb. 
well effluent............0.. 360.3 670 
Production gas-oil ratio....... 1500 3220 
Tank-oil gravity, deg. A.P.I...| 36.5 38.5 
Pounds well effluent per bbl. 
BATUL OU eve oases sfemelo aT Gad 441.0 


1 is found to be: 


effluent for well No. 
0.9254 weight fraction of dark-oil reservoir 
fluid and 0.0746 weight fraction of gas-cap 


reservoir fluid with no 
present. 

This distribution for well No. 1 is 
shown on Figs. 2 and 3. The wet gas 
production is distributed as follows: 


injection gas 


Production, 
Source Volume, Gas-oil 
Per Cent Ratio 
PrOMMaark Gili. sss ccc ss calc 73.7 1,106 
Brom gas capes views «0 80/0 o:0 26.3 394 
FEGtalircesaaiteinesls avanyie'as 100.0 1,500 


This method thus shows that the increased 
_gas-oil ratio is due to the entry of gas-cap 
fluid. 


FRACTIONAL ANALYSIS OF WELL EFFLUENTS ’ 


In the case of well No. 2, the expected 
IC, plus is greater than that shown by 
analysis, so injected gas.is present. The 
distribution is computed to be as follows: 
Dark-oil fluid, 0.6664; gas-cap fluid, o. 2811; ; 
and injected gas, 0.0525 weight fractions. 
This is represented by well No. 2 on Fig. 3. 
The distribution of the production gas-oil 
ratio as determined by use of Eqs. 16, 
17, and 18 is as follows: j 


Production, 


Volume, 
Per Cent 


The well-effluent-analysis method ap- 
plied to well No. 2 shows that the entry 
of gas-cap fluid is the primary cause of 
the increased gas-oil ratio. Injected gas is 
being produced, however, and no doubt — 
would be an important factor in decid- 
ing whether remedial work should be 
undertaken. 


CONCLUSION 


This method has been developed to 
enable petroleum engineers to follow the 
movement of injected gas in pressure 
maintenance or cycling operations. Peri- 
odic surveys made by this method will 
indicate the trend of the operations and 
materially assist in controlling the dilution 
of wet gases being processed by absorption 
plants. 
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DISCUSSION 


NOMENCLATURE 


A Pounds of dark-oil fluid in one pound of 
well effluent; also equals its weight 
fraction. 

B Pounds of gas-cap fluid in one pound of 
well-effluent mixture; also equals its 

_ weight fraction. 

D_ Density of isobutane and heavier in well 
effluent—pounds per gallon at 60°F. 


G Gallons of isobutane and heavier in one 


pound of well effluent at 60°F. 
I Weight fraction of isobutane and heavier 
in well effluent. 
Volume of injected gas per barrel of 
tank oil. 
Q Volume of propane and lighter in 100 1b. 
of well effluent, or material. 
Total gas volume of 100 lb. of injected 
gas. 3 
r Gas-oil ratio: cubic feet of production 
gas per barrel of tank oil. 
: Bees of well effluent per barrel of tank 
oil. 
Weight fraction of dark oil-gas cap 
portion of well effluent. 
Weight fraction of injected gas in well 
effluent. : 
cripts: 
refers to dark-oil fluid. 
2 refers to gas-cap fluid. 
3 refers to injected gas. 
m refers to well-effluent mixture. 
All gas volumes are in cubic feet at 14.73 lb. 
per sq. in. abs. and 60°F. 


=) 


W 
x 
V4 
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2 DISCUSSION 


R. P. Mancotp.*—Mr. Valby’s paper pre- 
sents an interesting method of estimating the 


* Shell Oil Co., Los Angeles, California. 


163 


amount of gas-cap gas and/or injected gas 
occurring in the effluent of a producing well. 
Obviously, a very considerable effort has been 
involved in the development of the pro- 
cedure described, and the author is to be 
congratulated. 

The basic assumptions involved are of 
fundamental importance in determining the 
applicability of the method. In particular, 
it would appear that assumption No. 4 (changes 
in reservoir pressure and temperature will not 
change the composition of the fluid entering 
the well bore) limits the use of the method to 
reservoirs in which the pressures are maintained 
above the bubble point. If pressures were al- 
lowed to decline below this point, the composi- 
tion of the fluid entering the well bore would 
probably change continuously as the gas-oil 
ratio increased, on account of gas being liber- 
ated from solution, and would:so greatly com- 
plicate the procedure as to make its application 
appear impracticable to this condition. 

E. P. Vatsy (author’s  reply).—This 
method has been developed for pressure-con- 
trol operations where the pressure is to be held 
above the bubble point for maximum recovery 
of reservoir fluids. Obviously where a_pres- 
sure-control operation is used for secondary 
recovery, the method as presented here cannot 
be applied. Possibly some variation of this 
method can be developed to handle this 
problem. 


An Engineering Study of the Lafitte Oil Field 


By Haroxtp Vance,* MeEmBER A.I.M.E. 
(Houston Meeting, October 1944) 


THE Lafitte field, the largest oil reserve 
in South Louisiana, is in Jefferson’ Parish, 
some 25 miles due south of the City of 
New Orleans. 

The discovery well, The Texas Com- 
pany’s No. 1, Louisiana Land and Explo- 
ration Co., in the southeast corner of sec. 
19, T. 17 S., R. 24 E., was completed on 
May 15, 1935. The initial production of 


this well was 960 bbl. of 34.9° A.P.I. 


gravity oil per day, through }4-in. choke, 
with a tubing pressure of 1600 lb. per sq. in. 
Producing depth was 9558 to 9572 ft., 
the total depth being 9572 feet. 

The development of the field has been at 


the rate of three to eight new producing 


wells per year. Up to Jan. 1, 1944, 60 
producing wells and three dry holes had 
been drilled, while two of the original 
producing wells had been abandoned. 

Although the field is not unitized, The 
Texas Company was the sole operator in 
the field until the Lafitte Oil Co. completed 
its No. 1 Jefferson Parish, near the center 
of the west line of the NW/4 sec. 20, 
T. 17 S., R. 24 E., on July 27, 1941. No 
additional wells have been drilled by the 
Lafitte Oil Company. 


DRILLING AND WELL-COMPLETION 
PRACTICES 


All drilling operations have been con- 
ducted with the steam-driven rotary 
equipment mounted on submersible barges. 


Manuscript received at the office of the 
Institute Oct. 24, 1944. Issued as T.P. 1869 in 
PETROLEUM TECHNOLOGY, May 1945. 

* Head, Petroleum Engineering Dept., Agri- 
cultural and Mechanical College of Texas, 
College Station, Texas. 


A canal is dug to the well location and the 
drilling unit is floated into position. The 
seacocks are then opened and the barge 
settles to the bottom. After the well is com- 
pleted, seacocks are closed and water is 
pumped out of the barge. This procedure 
permits the barge, with drilling equipment 
still in place, to be floated and moved off 
the location. 

The conventional open-hole and the gun- 
perforation method of completing wells 
has been used in this field. Where possible, 
the initial completion is from the deepest 
sand and recompletions are made pro- 
gressively up the hole, by plugging back 
with cement to the upper sand and gun- 
perforating opposite the new sand. 

The oil string usually is 75g in., 26 to 
34-lb. casing. Three wells have been 
completed using 95€-in. 44-lb. casing set 
below 10,000 feet. 

Fig. 1 shows the completion and recom- 
pletion practices on one well in the field. 
This figure also shows the relative locations 
of the different producing sands as shown 
on the electric well log. 


STRUCTURE 


The structure is an elongated dome, cut 
by two north-south faults, which divides 
the field into three segments. The west 
segment is the highest structurally and — 
contains most of the recoverable oil and 
‘gas. The center segment is less important 
and the east segment is of little value. 

Figs. 2, 4, 6, 8 and 10 are depth contour 
maps on top of the five main producing 
sands in the field. These maps show the 
relative size of the five reservoirs and the 
164 : 
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depths to the oil-water and gas-oil con- and Lower Rigolets sands, and the Lafitte 
tacts in each reservoir. sand reservoirs in the west segment have 


A salt intrusion is probably responsible been developed sufficiently to make a 
for the_uplift, although no salt has been reservoir study. 


! DUPRE SAND 

ST. DENNIS SAND 
UPPER RIGOLETS SAND 
LOWER RIGOLETS SAND 


LAFITTE SAND 


Fic. 1— ELECTRIC WELL LOG AND COMPLETION METHODS. 
- The Texas Company’s No. 4 L. L. and E., Lafitte, La. Completed June 26, 1936, producing 
from 9363 to 9420 ft. Initial production 1724 bbl. per day, 3g-in. choke, 1480 lb. T. P., 36.8 gr. 
Recompleted July 24, 1937, producing from 10,060 to 10,092 ft. Initial production 1540 bbl. per 
day, 3é-in. choke, 1300 T. P., 36.5 gr. Recompleted Feb. 28, 1938, producing from 8035 to 8097 ft. 
Initial production 1736 bbl. per day, 3g-in. choke, 875 lb. T. P., 33.0 gr. 
i Casing record: 754 in., 26.75 lb. at 9363 ft. cemented with tooo sacks; 534 in., 22.5 lb. at 


10,092 ft. cemented with 100 sacks. 


- encountered in any well so far drilled. All the producing sands in the field are 
One structurally low well was drilled to a __ believed to be of middle Miocene age. 


depth of 12,033 feet. 
P os Core ANALYSIS 


Fig. 12 is a graphical representation of 
the core analysis of the upper part of the 

Lafitte is a typical multiple-sand field. Lower Rigolets sand in one well. It is 
The west segment contains the largest believed that analysis made on the other 
number of productive sands. Table 1 producing sands would reveal high porosi- 
contains pertinent data on the different ties and variable permeabilities. 
producing sands in the field, and the well 


: spacing in acres per well in the west 
segment of the field. The maximum productive area of the 


‘The Dupre sand, St. Dennis sand, Upper _field—that is, the area in which some sand 


PRODUCING SANDS, WELL SPACING 


PRODUCTIVE AREA 


oe ae 
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TABLE 1.—Data on Lafitte Field . r 
ey ee 
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Producing Sand Depths, Ft. 
Dir pteeaaiecteiepte's aye Cie 5 3tahe ielala tues 8,045-8,076 
Sty Dennis, 0s eis rds s - sleisiv So closes 9,300-9,795 
Upper Rigolets. hee cicaccueele cine see ale 9,955-10,090 


LO WOT UsOlStS cies sais <ms Clonee 
MEARE, So ehivcia a c.sle jet aie iste Nembeun pal 


9,790-10,100 
9,990-10,070 
4,390-10,066 


Number of Wells That | Well Spacing, 


Average Have Produced from | Acres per Well, 
bee This Sand up to Jan. 1, | West Segment 
1944 (Entire Field) Only 
28 4 80 
28 22 90 
52 16 49 
50 18 65 
36 5 : 62° 


will produce either oil or gas—is approxi- 
mately 2000 acres. 

The breaking up of the subsurface 
structure by faulting has produced a 
number of isolated productive areas in the 
field. In these isolated areas there are 
several productive sands, which are not 
interconnected one with the other. Thus, 
there are a number of different oil and gas 
reservoirs that must be developed and 
produced as though they were separate 
and distinct oil fields. 

Table 2 shows the oil and gas productive 
area in the west segment of the field for 
the five main producing sands. 


TABLE 2.—Productive Area, West Segment 
of Field 


TotalOit | [eee Yree 


A Gas Pro- 
Sand Productive ductive 
Ara, | “Ries, 
Acres 
DUDES pee ae diets se oak Ras 321 no gas cap 
Dt DONNIE rewire se nec we ces 1,077 270 
Upper Rigolets.......... ee 587 1,030 
Lower Rigolets............. 780 330 
Vehtiean nansc tach tw sic Ke 310 no gas cap 
3,075 1,630 


_ ® Total area under which oil may be encountered 
in the sand, even through free gas in the top of the 
sand and water in the base of the sand. 


Om aND Gas Propuction 


The total oil production through 1943 
was 35,662,264 bbl. The total gas produc- 
tion through the same period was 39,285,- 
054,000 cu. feet. 

Table 3 shows the oil and gas production 
from the field by years. 


Over-all 
Producing, 
Gas-oil Ratio 


Oil Pro- — 
duction, Bbl. 


Year 


1935 631,263 395,990% 627 
1936 2,708,509 2,058,247 760 
1937 4,136,174 4.876.595 1,180 
1938 5,861,846 1634,489 1,130 
1939 4,745,085 5,704,954 1,200 
1940 4,602,352 5,844,034 1,270 
1941 4,538,590 5,718,485 1,260 
1942 3,749,854 3,996,593 1,070 
1943 4,688,591 4,055,067 865 
Total.| 35,662,264 39,285,054 Ave. I,100 


2 Estimated, also first half of 1937 gas production 
estimated. ms 


TYPE OF CRUDE 
The A.P.I. gravity of the crude varies 
from 33.9 to 39. Table 4 shows analysis of 
crude produced from the St. Dennis sand. 


TABLE 4.—Analysis of Crude Produced from 
St. Dennis Sand 


Gravity, deg. A.P.I. at 60°F........ 36.9.9, 
Sulphur, per cent by wt............ 0.16 
Initial boiling point............. 1 S76. O38; 
Paraffin base os 
Yields 
Product Per Cent pees" 
Gasoline. , 15 55.4 
Naphtha.. 5 47.9» 
Kerosine. . 25 42.5 
Distillate. 10 37.6 
Gas oil.... 20 33.3 
Wax distillate. ~20 27.6 
SHIM. c/a t Pas otaa, wiemles 5 
100 
Octane number of gasoline......... 45 


RATE OF OIL PRopuction 


During the early life of the field, indi- 
vidual well productions exceeded 1000 bbl. 
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Fic. 5.—RESERVOIR PERFORMANCE, ST. DENNIS SAND. 
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per day. As more wells were completed, 
the individual well productions dropped. 
In the years 1937 and 1938, the average 
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known gas-oil contact. The performance of 
this well is not typical of all wells in the 
field, or even of those producing from the 


PERMEABILITY 
MILLIDARCYS 


Fic. 12.—GRAPHICAL REPRESENTATION OF CORE ANALYSIS OF UPPER PART OF LOWER RIGOLETO 
SAND IN ONE WELL. 
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- Fic. 13.—WELL-PERFORMANCE CURVE. 


z well productions were in excess of 600 bbl. 
per day, but for the last few years the 
Y average daily productions have ranged ° 
between 250 and 300 barrels. 


: Fig. 13 shows the effect of high rates of 
production on The Texas Company’s 
No. 6 Rigolets, which produces from the 
St. Dennis sand at a point 67 ft. below the 


same sand, but it does show the importance 
of individual well studies. 

The writer prepared individual well- 
performance curves like the one shown in 
Fig. 13 and found them useful in helping 
to tie in faults that were not clearly 
revealed from the electric well logs in 
widely spaced wells. 
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Figs. 3, 5, 7, 9 and 11 are reservoir- 
performance curves for the five main 
producing sands in the west segment of the 
field. The pressure in all of these reservoirs 
is being maintained by the natural en- 
croachment of water. The early history of 
the Lafitte sand reservoir indicated this 
reservoir to be under gas drive, but a 
decrease in withdrawals shows that the 
reservoir has an active water drive under 
restricted production. 

These charts indicate approximate 
monthly production that should maintain 
the pressure in each reservoir. 

Three of these reservoirs contain a gas 
cap above the oil. The pressure in the gas 
cap may be maintained near the original 
pressure while the oil is being produced. 
Additional wells properly located may be 
necessary to drain the oil completely from 
beneath the gas caps. 


SUMMARY AND CONCLUSIONS 


The Lafitte field is a typical deep- 
seated dome in which no salt has yet been 
encountered. 

Three of the five main producing sands 
have a gas cap. All the sands in the west 
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segment of the field-are under an active 
water drive, which in some places is 
almost 100 per cent effective. : 

Early productive history of a reservoir 
may sometimes lead to the wrong con- 
clusions, as illustrated herein in the case 
of the Lafitte sand. The early rates of 
withdrawal of 100,000 bbl. of oil per month 
from this sand brought about a pressure- 
decline curve similar to those expected for 
a gas-drive reservoir. The reservoir-per- 
formance curve for this sand indicates a 
maximum withdrawal of 22,000 to 25,000 
bbl. per month if the reservoir pressure is 
to be maintained. 

Reference to the reservoir-performance 
curves for the other producing sands will 
indicate the maximum withdrawals possible 
to maintain reservoir pressure. 


ACKNOWLEDGMENTS 


The writer wishes to thank the Louisiana 
Land and Exploration Co. and the Rigolets 
Corporation for the opportunity to make 
this study, and for permission to publish 
this paper. 

The writer also wishes to thank The 
Texas Company, which was the source of 
the original data on the field. 


\ 


RE ET, Pee ee 


An Introductory Discussion of the Reservoir Performance of 
Limestone Formations 


By A. C. Butnes* anp R. U. Fitrine, Jr.,t Junior Memper A.I.M.E, 
(Houston Meeting, May 1944) 


ABSTRACT 


FIELD experience with limestone and sand- 
stone production indicates the existence of 
wide differences between the reservoir behavior 
of these two types of formation. Little atten- 
tion appears to have been given to the separate 
study of the flow of fluids and the retention of 
fluids in limestones. This paper presents data 
and arguments to demonstrate the existence 
of a difference between the two types of forma- 
tion, and urges the separate intensive investi- 
gation of limestone reservoirs. All experimental 
data presented pertain to dolomitic limestone 
formations in West Texas and New Mexico. 

Two kinds of porous media are recognized— 
intergranular and intermediate. Intergranular 
rocks are those in which the porosity and 
permeability are determined by the geometrical 
properties and the sorting of the sedimentary 
units; intermediate rocks, those in which 
there is no direct relationship between grain 
properties and the porosity and permeability. 
Limestones in general are intermediate media. 
The partial relationship between porosity and 
permeability of any class of porous media is 
represented by an area of finite extent and 
definite shape on the permeability-porosity 
plane. 

The horizontal and vertical variations of 


porosity and of permeability in limestone 
and sandstone formations are discussed and 


compared. 
Comparisons are made of connate-water 
content, the relative permeability-saturation 


relationship, and capillary phenomena in the 


two kinds of rocks. 
A number of tentative conclusions are drawn 
relative to the reservoir properties of lime- 


Manuscript received at the office of the 
Institute Sept. 25, 1944. Issued as T.P. 1791 in 


_ PETROLEUM TECHNOLOGY, January 1945. 


* Shell Oil Co., Midland, Texas. 
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stones; in particular, (1) dolomitic limestones 
are oil bearing and apparently are oil produc- 
tive in zones of permeability less than o.1 
millidarcy, and (2) primary depletion (by 
gas expansion) oil saturations may be lower in 
dolomitic limestones than in sandstones. 


INTRODUCTION 


It is well known that the reservoir per- 
formance of limestones displays numerous 
irregularities when compared with that of 
sandstones, and that the departures from 
“normal” behavior of limestones are more 
frequent and generally more marked than 
in sandstones. This is particularly true of 
fractured limestones and those that have 
undergone considerable development of 
secondary porosity. 

A review of the literature of production 
research published during the past 15 years 
reveals a startling absence of theoretical 
and experimental investigations directed 
specifically toward explaining and predict- 
ing the performance of limestone reservoirs, 
even though such problems as the predic- 
tion of water encroachment and the esti- 
mation of ultimate recoveries continue at 
the “inspired guess” ‘stage. By far the 
greater part of the experimental data 
reported pertain to measurements on sand- 
stone core samples, while the theoretical 
studies, almost without exception, are 
developed from the assumption of an ideal 
porous medium and therefore seldom are 
applicable to limestone formations. The 
chief cause of this situation appears to be 
the common belief that, to all practical 
intents and,purposes, sandstones and the 
majority of producing limestone formations 
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belong to the same category of porous 
media. 
The importance of the separate study of 
* limestone reservoirs from the geological 
viewpoint has been recognized for many 
years,! and it is our conviction that they 
are equally deserving of separate study 
from the physical viewpoint. Since the 
cause of neglect from this stand appears 
to be the tacit assumption that sandstones 
and limestones do not differ materially in 
reservoir performance, we believe that as a 
first step toward a correct understanding 
of limestones it is necessary to show that 
such a difference does in fact exist, It 
is the purpose of this paper to attempt to 
establish this difference upon the basis of 
inferences that may be drawn from the 
obvious difference in the nature of the 
internal void systems of sandstones and 
cavernous and/or fractured limestones; 
and upon the basis of laboratory and field 
data derived from producing limestone 
formations in West Texas and New Mexico. 
In addition, certain tentative conclusions 
have been arrived at regarding limestone 
reservoir performance, which are included 
herein, not so much in the belief that they 
are correct as in the hope that they may 
stimulate salutary controversy, which will 
result ultimately in their being established 
definitely as right or wrong. 


COMPARISON OF VoID SYSTEMS OF 
SANDSTONES AND LIMESTONES 


Apart from their differences of chemical 
or mineralogical composition, the chief 
difference between limestones* and sand- 
stones is the difference in the origin and 
geometry of the internal-void systems of 
the two kinds of rock. There is a funda- 
mental difference between the geometry 
of the pore space of a sediment that has 
undergone only deposition, compaction and 
cementation and one that has undergone, 


1 References are at the end of the paper. 
*We exclude the odlitic limestones from 
this discussion. 
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in addition, dissolution and fracturing. In 
general, limestones belong to the latter 
class. 

In sandstones the total internal-void 
volume is characterized by a high degree 
of dispersion and by a high degree of inter- 
connection between its elements. More- 
over, the small openings that in the aggre- 


-gate constitute the total void volume are 


of the same or a smaller order of size than 
the sand grains themselves, providing that 
bridging is everywhere absent, and their 
geometry is determined by the geometry 
of the sand grains. These features are par- 
ticularly evident in the void system of 
unconsolidated sands, and they are not 
necessarily modified by subsequent com- 
paction, or by deposition in the intergranu- 
lar spaces of finely divided solid particles 
and/or cementing material precipitated 
from solution, since the latter processes 
follow the intergranular distribution pat- - 
tern of the original, unconsolidated pore 
system, while the former process does not 
alter it. 

If a limestone has nowhere suffered 
fracture or any evolutionary process by 
which its internal-void volume has been 
increased at the expense of the original 
sedimentary units, there is no reason to 
expect any fundamental difference between 
its void system and that of a sandstone. 
For if it is free of secondary openings— 
whether the limestone is of clastic, organic 
or chemical origin and whether the funda- 
mental sedimentary units from which it is 
built up are calcitic fragments, or shells, or 
crystals precipitated from solution—the 
geometry ‘of its internal-void space is 
determined by the number and the geo- 
metrical properties of the elementary units 
themselves; hence it possesses a void sys- 
tem of the same type as that of a sandstone. 

Fissures, solution caverns and other 
similar induced openings constitute voids 
whose shapes and sizes are independent of 
the geometrical properties of the sedi- 
mentary units, whose volumes may be 
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enormously greater than that of these units, 
and, finally, whose presence in the solid 
void matrix destroys the previous uniform 
pattern of “intergranular” void dispersion. 
Thus the void system of a fractured or 
cavernous limestone does not fulfill the 
conditions characteristic of that of a 
sandstone. 

These considerations lead us to recog- 
nize two distinct types of sedimentary 
rocks distinguished solely according to the 
geometry of their internal-void systems. In 
the first type of rock the size and shape 
and the spatial distribution of the pores, 
and the way they are interconnected, are 
determined essentially by the number, 
the geometrical properties and the dis- 
tribution of the sedimentary units. In the 
second type, in addition to the intergranu- 
lar openings, cavities occur, whose size, 
shape and position in the rock bear no 
direct relationship to the number, to the 
geometrical properties or to the spatial 
distribution of the sedimentary units. 
These two classes of rocks represent two 

_ distinct classes of porous media, which 
we may term, respectively, intergranular 
and intermediate.* In general, sandstones 
represent intergranular media, whereas 
most limestones belong to the class of 
intermediate media. 


RELATIONSHIP BETWEEN POROSITY AND 
PERMEABILITY IN SANDSTONES AND 
LIMESTONES 


‘The porosity and permeability of a 
sedimentary rock are determined by the 

- geometry of the void system, and this in 
turn, whether the rock is intergranular or 
__ intermediate, is determined by the geo- 
metrical properties of the sedimentary 
units and by the type and duration of the 

* A third class of media, which the authors 
term foramenular, consists of openings in 
a and/or through an otherwise massive, con- 
&: tinuous solid; e.g., a mass of glass containing 
bubbles; a pipe. The intermediate media 
constitute a class between the intergranular 


and the foramenular, partaking of the qualities 
of each. 
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several evolutionary processes that have 
been undergone by the sediment. Sand- 
stones undergo processes that cause the 
porosity and permeability to vary, but the 
sandstones remain essentially intergranular 
porous media. Limestones undergo similar 
processes, but, because of their solubility 
in water and their ability to hold a frac- 
ture, they also respond markedly to other 
processes, which not only change the 
porosity and permeability, but, by enlarg- 
ing intergranular channels or by creating 
entirely new openings, transform the void 
system from the intergranular into the 
intermediate type. When this occurs the 
fruitful analogy between the flow of fluids 
in a porous medium and the flow of elec- 
tricity in a uniform conductor breaks down. 
It is no longer possible to infer accurately 
the properties of the whole medium from 
those of a volume element, for in an inter- 
mediate medium the permeability and the 
porosity of the element depend upon its 
shape, size and the point of origin, and 
(as regards the permeability) upon its 
orientation during test. 


TABLE 1.—Comparison of the Porosity and 
Permeability of a Consolidated Sand- 
stone and a Cavernous Limestone 


Sandstone Limestone 
Porosit Permea- Porosit: 
Permeability, Per ys bility, jee ys 
Millidarcys@ Gent ye Gent 
2,650 H 26.1 I50 27.5 
6,300 H 29.6 1,850 6.5 
2,400 H 25.8 I,520,000 26.06 
450 V 23.4 <o.1 7.0 
1,100 V 25.7 <o.1I CoG 
620 H 26.1 2,670,000 36.55 
Average 2,250 26.1 699,000 18.2 


oH = permeability measured parallel to the 
bedding plane. f 
V = permeability measured perpendicular to the 
bedding plane. ; ; : 
6 Volume of cavernous conduit was included in 
the total void volume. 


Consequently the terms ‘‘specific poros- 
ity” and “specific permeability” are 
meaningless when applied to such media. 


, 
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It is true that sandstones never possess 
the homogeneity possible in electrical 
conductors, nevertheless their departure 
from uniformity is of a considerably lower 
degree than may occur in intermediate 
limestones. This is illustrated by com- 
parison (Table 1) of the porosities and 


permeabilities of two groups of conven- | 


tional test plugs (cylinders 1 in. long by 
34 in. in diameter). One group was cut at 
random from a core of uniform Gulf Coast 
sandstone, and the other from a fragment 
of cavernous limestone of about the same 
bulk volume. 

Evidently the ‘sandstone is not homo- 
geneous; nevertheless, it is not unreason- 
able to suppose that any other set of plugs 
into which the core might have been cut 
arbitrarily would have yielded permea- 
bilities and porosities whose averages 
would have been, respectively, in the 
neighborhood of 2000 millidarcys and of 
26 per cent, irrespective of the number, 
shape and size of the plugs* and their 
orientation with respect to the bedding 
plane. Under such conditions, it is not 
unreasonable to say that the specific 
permeability of the sand core was, say, 
2500 millidarcys and the specific porosity 
26 per cent. However, for the limestone, it 
_ would have been possible to arrive at 
almost any average permeability between 
1 and 1,000,000 md. and any porosity 
between, say, 7 per cent and 20 to 25 
per cent, by varying the number, shape 
and size and orientation (during permea- 
bility test), of the plugs. For example, the 
permeability of the two highly permeable 
plugs of Table 1 would have been of the 
order of less than one millidarcy in a direc- 
tion at right angles to the one in which 
.they were actually measured, and on this 
basis the average permeability would have 
been in the neighborhood of 300 md. 
Again, by cutting the plugs so as to have 
excluded cavernous openings. the results 

* Providing, of course, that the plugs were 
always large in relation to the grain size. 
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would have reflected the properties of the 
intergranular matrix; namely, a porosity 
of about 5 per cent and a permeability of — 
less than o.1 md. It is apparent that the - 

use of core analyses only to determine the © 
porosity and permeability of a limestone — 
reservoir of this type can scarcely lead to 
correct results even where core recovery 
has been 100 per cent. (Actually the most 
permeable sections are rarely recovered in 
limestones of highly intermediate* porous 
structure.) Consequently, it is not too 
much to say that the porosity and per- 
meability of such a reservoir can best be 
determined in terms of its over-all shape 
and size and flow performance. 

Evidently the partial relationship be- 
tween porosity and permeability in test 
plugs of intermediate limestones is different 
from that in sandstones. For example, 
whereas a sandstone of 26 per cent porosity 
might have a permeability as low as less 
than o.1' md., it is doubtful whether the 
permeability could exceed 10,000 milli- 
darcys if nonintergranular voids were 
everywhere absent; however, it has already 
been shown that an intermediate limestone 
of this porosity may exceed 1,000,000 md. 
permeability, while, had the cavernous 
opening in this case been vesicular instead 
of penetrating, the permeability might well 
have been less than o.1 md. However, a 
large number of producing limestone forma- 
tions give little indication of containing © 
highly cavernous or fissured zones although 


‘the effects of both dissolution and fracture - 


are probably present. The question then 
arises: Can simple laboratory tests on 
cores from such formations reveal whether — 
or not they are of intermediate character? 

Fraser,” in discussing the porosity and 
permeability of intergranular porous media, 
says: 


The following factors . . . control the poros- 
ity of unconsolidated natural deposits: (1) 
*One in which nonintergranular voids 


constitute the greater part of the total void 
volume. ‘ 
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absolute grain size; (2) nonuniformity of 
grain size; (3) proportions of various grain 
sizes; (4) shape of grains. In addition porosity 
is affected by the following more general 
factors: (5) method of deposition; (6) com- 
paction during and following deposition; (7) 
solidification. 


while, according to the same author, the 


coefficient of permeability is determined by _ 


_uniformity and range of grain size; shape of 


grains, nature and uniformity of packing; 
surface condition of the grains, stratification, 
consolidation and cementation of the material. 


Comparison of these statements shows that 
the only factors determining permeability 
that are not included among those deter- 
mining the porosity are surface condition 
of the grains and stratification. However, 
if in a given sandstone core sample it were 
possible to hold constant all the factors 
listed as determining porosity, while vary- 
ing stratification, it is reasonable to 
expect that the porosity would show some 
corresponding variation, ‘albeit of small 
magnitude. The same applies to the varia- 
tion of the surface condition of the grains, 
other factors being kept constant. 

Suppose we assume, therefore, that the 
porosity and permeability of intergranular 
media are determined by the same vari- 
ables (that is, quantitative representations 
of the factors listed in the preceding 
paragraph), and that continuous mathe- 


-- matical functions exist between the poros- 


ity and the permeability and these factors. 
If these assumptions are valid, then, 
since neither the porosity nor permeability 
is ever infinite, all possible values of the 


porosity and permeability of intergranular 


media should lie in an area of definite 
shape and size on the porosity-permeability 
plane, an area that should be approximately 
outlined by the plot of a large number of 
porosity and permeability measurements 
on cores of intergranular void structure. 
We have attempted to determine the 


“intergranular area” of sediments com- 
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posed of units whose sizes are in the range 
of those customarily found in sands and 
sandstones. Our results are shown in Fig. 
1, in which are plotted the porosity and 
permeability measurements of about 2200 
consolidated and unconsolidated sand 
samples. One-tenth millidarcy was chosen 
as the lower limit for permeability because 
lower values are not usually determined in 
routine test. Points on the perpendicular 
through o.1 md., however, may be equal to 
or less than this value, and are included 
merely to confirm the contention that very 
small permeabilities may be associated 
with a wide range of porosity values. The 
choice of 100,000 md. as an upper limit to 
the permeability scale provided for as much 
upward variation as the bulk of our data 
and the nature of sandstone permeability 
required, but is not meant to imply that 
intergranular porous rocks may not have 
very much higher permeabilities. 

About 1300 of the samples were obtained 
from sandstone pays of four fields in south- 
east Texas, three fields in east Texas and 
three fields in southern Louisiana, about 
the same number of samples coming from 
cach of these fields. Also included are 
many of the data of Fancher, Lewis and 
Barnes;? all of the data of Hill and Guthrie‘ 
pertaining to sandstone samples from the 
Rodessa field of Louisiana, Texas and 
Arkansas, and some of the data of Car- 
penter and Schroeder® from the Anahuac 
field, Chambers County, Texas, to illus- 
trate the association of high porosity with 
relatively low permeability. A few data on 
high permeabilities were taken from 
Muskat (p. 113 of ref. 6) and from Krum- 
bein and Monk,’ and the data on a few 
samples of sandstone from California and 
from scattered producing sandstone for- 
mations in the Mid-Continent have been 
included. 

Whenever available, the total rather 
than the effective porosity has been used, 
since the total porosity, being less depend- 
ent on the method of measurement, is 
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more strictly a lithologic factor than the 
effective porosity. (By the same token, it 
would have been preferable to use values 
of permeability calculated from lithologic 
rather than fluid-dynamic data. However, 


100 


POROSITY IN PERCENT 
Oo 


~ 


0.1 1.0 


this was plainly impracticable except in a 
few cases,’ hence only the latter type of 
data have been used.) Comparison reveals, 
however, that for uniform sandstones the 
two porosities are practically equal, and 
on this basis we have. felt justified in 
including the data of Fancher, Lewis and 
Barnes,’ although, as will be brought out 
later, it appears probable that the effective 
porosity of a few of their samples was 
several units lower than the total porosity. 

The majority of the permeability meas- 
urements were made with air as fluid, and, 
as far as we are aware, the mean air pres- 
sure in the samples was moderate during 
the tests. Although the air data below 
about 10 millidarcys may be considerably 
in error according to Klinkenberg’s® work, 
enough liquid data were available to indi- 


RESERVOIR PERFORMANCE OF LIMESTONE FORMATIONS 
’ 


cate, with sufficient accuracy for our pur- 
poses, the outline of the intergranular area 
in this region, and it was found that- the 
uncorrected air data conformed to it 
satisfactorily. , 


10 
PERMEABILITY IN MILLIDARCYS 
Fic. 1.—POROSITIES AND PERMEABILITIES OF 


It is clear that insufficient points are 
accumulated in Fig. 1 to outline definitely 
the intergranular area. The data are not so 
much lacking in number as in variety; that 
is, variety as regards the manner of evolu- 
tion of the samples. For example, the reason 
for the thinning out of points in the region 
below 10 per cent porosity and to the left 
of the 1o-md. ordinate probably is that 
points falling in that region represent 
conditions of intergranular void geometry 
that are comparatively rare in sandstones 
of natural origin; hence only a few would 
be present in a numerous assemblage of — 
random data. Therefore, what has been 
obtained is the part of the general inter- 
granular area that pertains to a certain 
class of intergranular porous media of 
natural origin; viz., the sandstones. 
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An attempt has been made to locate 
approximately the lower boundary of the 
general intergranular area for media com- 
posed of elementary units whose size range 
does not exceed that of the grains com- 


those of Fancher, Lewis and Barnes are 
effective porosities.* In all of these cases 
the addition of a few units of porosity 
would serve to place these points in accord 
with the remainder of the plot. 


100 1000 
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posing consolidated and unconsolidated 
sands. This was done by drawing the solid 
line through the loci of three points corre- 
sponding to samples containing fine cracks 
produced by laboratory handling, and, 
as it were, on the dividing line between 
intergranular and intermediate porous 
media; and a number of the data of 
Fancher, Lewis and Barnes* on Bradford, 
Wilcox, Johnson, 3rd Venango and Glade 


sandstones. It is possible that the devia- 


tions of the latter samples are caused by 
some inhomogeneity, especially in the 3rd 


~ Venango samples, since this sand is notor- 


iously irregular; or they may reflect the 
difference between the effective and the 
absolute porosity of the samples, since, as 
already mentioned, the majority of our 
data represent absolute porosities while 


10000 


The upper boundary was taken to be the 
horizontal line, porosity equals 47.64 per 
cent—i.e., the maximum porosity of an 
ideal intergranular porous medium—on 
the assumption that by varying the size of 


* To illustrate the magnitude of the differ- 
ences that may exist between the porosity 
values derived by the two methods, we have 
selected and show below several data on two 
of these sands, from Table 5, page 119, of the 
paper cited. 
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the uniform spheres any permeability be- 
tween o.r md. and several hundred thou- 
sand millidarcys could be obtained, and 
we anticipate the existence of an extensive 


100 


POROSITY IN PERCENT 


0.1 1.0 


intermediate region above the intergranu- 
lar area, since porosities in excess of 47.64 
per cent require the presence of cavities due 
to bridging among the grains or other 
nonintergranular openings. 

Although a point falling within this area 
may correspond to either an intergranular 
or an intermediate porous medium, all 
points falling outside the area correspond to 
intermediate porous media. With this crite- 
rion in mind, the porosity and permeability 
of about 1200 dolomitic limestone samples 
have been plotted in Fig. 2. 


These data were obtained from the pay . 


zones of the following fields in West Texas 
and New Mexico: Wasson, Slaughter, 
Seminole, Yates, Foster, Jordan, Gold- 
smith, Ownby, Monahans (Ellenburger), 
Russell, Means, Hobbs, Eunice and Vac- 
uum. In addition, the data of Fancher, 
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Lewis and. Barnes* on two samples of 
Onondaga dolomitic limestone have been 
included. i 

About half the number of points repre- 


10 100 
PERMEABILITY IN MILLIDARCYS 
Fic. 2.—POROSITIES AND PERMEABILITIES OF 


sent samples from the San-Andres dolomite 
at Wasson, while the remainder are divided 
nearly equally among the other fields listed 
above. 

The permeabilities of all but 10 of these 
samples were measured with air. AS far as 
we are aware, only three effective porosities 
are shown, the remainder being total 
porosities. 

The majority of these samples were of 
smooth texture, and, based on -their ap- 


pearance, could have been with safety 


pronounced intergranular. Very few showed 
openings as large as 1 mm. in diameter, and, 
in general, the ones that did were not par- 
ticularly permeable, owing to the vesicular 
rather than piercing character of these 
cavities. However, the relatively high per- 
centage of points below 10 per cent poros- 


-ity but above the boundary line in Fig. 2 


. 
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compared with Fig. 1 indicates that some 
evolutionary process 
common occurrence in limestones is rela- 
tively rare in sandstones. It seems reason- 
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of the area did not change appreciably 


of comparatively > after the first set of data had been plotted. 


The scattering of the sets of sandstone 
data was much less, and many of them fell 


ey 
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able to suppose this process to be dissolu- 
tion, or fracturing, and the region in the 
neighborhood of the boundary represents 
the locus of incipient development of 
secondary openings due to these and 
perhaps other processes. 

Fig. 2 appears to show also that high 
permeabilities are ‘rare in limestones of 
intergranular or moderately cavernous 


~ character. This is indicated by the marked 


thinning of points above 300 or 400 md. 


_. Furthermore, since these samples were in 


general crystalline in texture, the data, 
apart from those that definitely indicate 
the intermediate condition, may be repre- 
sentative of the class of well consolidated, 
crystalline intergranular porous media. 
The degree of scattering of the sets 
(representing different fields) of limestone 
data, was nearly equal, so that the outline 


10000 


into roughly linear correlations. Every set 
of limestone data contained a few points 
that fell in the intermediate area, and we 
infer from this that probably all producing 
limestone formations have undergone local- 
ized development of nonintergranular 
openings. 

The point in Fig. 1 marked A and the 
points in Fig. 2 marked A and B show the 
effect upon permeability of a comparatively 
modest increase in porosity due to dissolu- 
tion. Point A, Fig. 1, represents a sand- 
stone core that had been treated with a 
solution of hydrofluoric acid, whereby a 
narrow streak of argillaceous material 
running lengthwise through the core was 
‘removed. Prior to the acid treatment, the 
porosity was 16.1 per cent and the per- 
meability was 0.55 md. After acid treat- 
ment, the porosity (including the solytion 
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cavern) was 23 per cent and the permea- ' 


bility was 108,000 millidarcys. 
Points A and B, Fig. 2, show the effect 
of acid treatment on limestone. The data 
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Fic. 3.—PERMEABILITY PROFILE, SAND WELL A, 
South TEXxAs. 


are from Chamberlain.? Prior to acid treat- 
ment, the porosities of A and B were, 
respectively, 4.75 and 7.32 per cent, and 
their permeabilities were, respectively, 1.2 
and 0.84 md. However, no explanation is 
given for the decrease in porosity of sample 
B, nor is it stated whether the porosity of 
A or B measured after treatment included 
the voids produced during the treatment. 
The points marked C, D, E, F,G, H andI 
represent samples that contained small but 
plainly visible cavernous openings extend- 
ing through the sample in the direction in 
which the permeability was measured. The 
points H and J represent the combined 
effects of caverns and good porosity in the 
matrix. The corresponding core samples 
were from Yates. The other cavernous 
samples had dense matrices of low porosity. 
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The point S refers to a cylindrical plug 
of sealing wax 1 in. long by o.7 in. in 
diameter, through which a smai! coaxial 
hole had been pierced by means of a fine, 
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hot wire. It represents a permeable, for- 
amenular porous medium in which the 
ratio of pore surface to pore volume is a 
minimum. 
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Fic. 5.—PERMEABILITY PROFILE, SAND WELL C, 
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Relatively few points occur in the inter- _ 
mediate region below and to the right of 
the lower boundary, which corresponds to 
highly cavernous and/or fractured lime- 
stones; (1) because most of the fields repre- 
sented probably do not contain zones of 
this kind and (2) because, where present. _ 


i. 
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such zones are extremely difficult to core 
successfully. 

It appears reasonable to conclude that 
the ratio of the pore surface to the pore 
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Fic. 6. PERMEABILITY PROFILE, SAND WELL D, 


SOUTHEAST TEXAS. 


volume in a specimen falling below and to 
the right of the boundary is smaller than 
in an intergranular specimen of the same 
porosity. If true, we would expect a differ- 
ence in the capillary properties of the two 
types of media. 

Fig. 2, or a similar but more numerous 
assemblage of points, could be of practical 
value for use in the correlation of the ap- 
‘pearance of limestone samples under the 
microscope with their porosity and per- 
meability; for it is evident that the position 
of each point represents not only the 
porosity and permeability of the sample, 
but also reflects the evolutionary processes 
the sample has undergone, and these, in 
turn, will have given to the sample a 


_ characteristic appearance. 


COMPARISON OF VERTICAL AND HoRIzon- 
TAL VARIATIONS OF PERMEABILITY IN 
LIMESTONES AND SANDSTONES 


Figs. 3 to 6, inclusive, illustrate per- 
meability profiles of four typical sandstone 
wells. Figs. 7 to 10, inclusive, are ‘the 'pro- 
files of four dolomitic limestone wells in 
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West Texas. A logarithmic scale was used 
for plotting permeabilities, in order to 
permit representation of a wide range of 
values. Permeabilities of o.1 md. or less 
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Fic. 7.—PERMEABILITY PROFILE, LIMESTONE 
WELL A, FosTER FIELD, Ector Country, 


TEXAS. 


are all shown as 0.1 md. The limestone wells 
were selected to reflect a high degree of 
core recovery, consequently only rela- 
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tively intergranular, relatively noncav- 
ernous and, perhaps, nonfractured zones 
are represented. 

It is interesting to observe that a very 
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Fic. 8.—PERMEABILITY PROFILE, LIMESTONE 
WELL B, SEMINOLE FIELD, GAINES CoUNTY, 
TEXAS. 


large fraction of the penetration of even 
the permeable limestone formations is of 
o.1 md. permeability or less, whereas in 
sandstones the zones of low permeability 
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are thin relative to the zones of higher 
permeability, and constitute a small frac- 
tion of the pay. This statement is confirmed 
by the data of porosity and permeability 
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FiG. 9.—PERMEABILITY PROFILE, LIMESTONE 
WELL C, WASSON FIELD, YoAKUM County, 
TEXAS. 


assembled for Figs. 1 and 2. Of the total 
sandstone data, 6 per cent were of per- 
meability less than or equal to o.1 md. 
whereas about 80 per cent of the available 
limestone permeability data were in this 
range. All the limestone cores were taken 
in the pay zones of the formations cored. 
Furthermore, the permeable zones in the 
limestones are of lower permeability on 
the average than similar zones in the sand- 
stones. This is borne out by the scattering 
of data in Fig. 2. 3 

Thin streaks of superior or inferior | 
permeability are rarely correlatable be- 
tween wells in limestone formations, al- 
though such correlation frequently is 
possible in sandstone formations; for in 
sandstones the form of the permeability 
profile is directly related to the original 
processes of sedimentation, the mineralogi- 
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cal. composition of the sedimentary se- 


. quence, and to the manner of subsequent 


compaction and consolidation. This is 


Igl 


irregularity in their profiles. Evidently the 
cause, or causes, of such variations in 
permeability were absent in the evolution 


probably true also of limestones (if due of most producing sandstones. 
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Fic. 10.—PERMEABILITY PROFILE, LIMESTONE WELL D, WASSON FIELD, YoAKUM County, TEXAS. 


allowance is made for the fact that usually 
they are not clastic sediments), and, 
undoubtedly, if the geometry of their void 
systems were determined solely by such 
processes we should expect a similar rela- 
tionship between the stratigraphy of the 
formation and its permeability profile. 
However, microscopic and chemical exami- 
nation of many limestone formations with 
erratic permeability profiles fail to show 
that the variations in permeability are due 
to changes in sorting and size of the sedi- 
mentary units or to mineralogical changes. 
On the contrary, many limestones of 
apparent uniformity of crystal size and of 


"a high degree of purity display considerable 


It is not unreasonable to assume that the 
chief of these causes was the action of 
migrating ground water. Also, the ability 
of limestone to hold a fracture provides for 
the appearance of another type of similar 
highly permeable, erratically located pas- 
sageway within the intergranular matrix. 

Experience with producing limestone 
formations points to the conclusion that 
many of them consist of complexes of 
extensive low permeable bodies (inter- 
granular media) interconnected by rela- 
tively thin zones of intermediate porous 
type of considerably greater permeability, 
or by fissures. From this type were derived 
the data of Figs. 7 to ro, inclusive. When 
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penetrated by wells these permeable zones 
and fissures appear to act as short-circuit- 
ing conduits, which open up to production 
distant regions of low permeability that 
otherwise would produce into the wells at 
impracticable rates. There is evidence that 
the improvement in productivity attendant 
upon the acidization of wells in this type of 
formation is due to the enlargement of 
these channels, and/or fissures, rather 
than to improvement of the permeability 
of the open section as a whole. Finally, the 
presence of such passages may nullify the 
benefits of pressure maintenance or water 
flood by unduly concentrating the flow of 
injected fluids. Little is known about the 
porous system of cavernous producing 
limestones because of the difficulty in- 
volved in coring them. However, the evi- 
dence indicates that this type consists of 
numerous large vesicular openings set in a 
relatively dense matrix, and interconnected 
by means of fine crevices, fissures and 
smaller penetrating, cavernous channels.* 
Nevertheless, in both types of formation 
the distribution of permeability is evidently 
less dependent upon sedimentation, strati- 
fication and structure than in sandstones 
and is, therefore, less predictable in un- 
drilled regions. This appears to be the 
explanation for the extremely large differ- 
ences between the potentials of offset wells 
in limestone fields that are structurally 
and stratigraphically equivalent. 


LOWER Limit oF PERMEABILITY FOR OIL 
PRODUCTION IN SANDSTONES AND 
LIMESTONES 


Comparison of Connate-water Saturations 
in the Two Types of Rock 


Generally, sandstones of permeability 
less than 1 md. do not produce commercial 
quantities of oil, regardless of the thickness 


* We are indebted to Mr. Paul Weaver, of 
the Gulf Oil Corporation, for a description of 
cavernous fragments ejected by wells in the 
Golden Lane region of Mexico, 
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penetrated. (Sand well D, Fig. 6, with an 
average permeability exceeding 1 md., is a 
condensate producer of low capacity.) By 
comparison, there appears to be evidence 
for believing that limestones of less than 
o.1 md. permeability and of porosity as 
low as 4 per cent will produce oil. 

Core analyses and examination of drill 
cuttings have revealed that the formations 
in such fields as Eunice, in New Mexico, 
Wasson, Slaughter, Goldsmith, Foster, 
Jordan and Westbrook, in Texas, to men- 
tion, but a few, contain large bodies of oil- 
bearing limestone of less than a few tenths 
of a millidarcy permeability. Furthermore, 
the recoveries to date from individual wells 
in these fields, or from the individual fields 
as a whole, tend to eliminate the possibility 
that only the permeable (i.e., greater than 
1 md. permeability) zones are producing. 
The continuing productive life of the West- 
brook field in Mitchell County is evidence 
in this direction. The fact that a well, such 
as limestone well D, Fig. 10, at Wasson, in 
which only 8.4 per cent of the pay (cored 
with nearly 100 per cent recovery) pos- 
sessed a permeability exceeding 0.1 md., 
has produced 69,000 bbl. of oil for a decline 
from initial productive capacity of only 
about 20 per cent, is further evidence. This 
well was acidized at completion but ap- 
parently the effect was an increase in the 
permeability of existing permeable zones 


rather than a uniform increase in the for- | 


mation as a whole.* This contention is 
substantiated by the laboratory work of 
Chamberlain’ and by the results of Dowell 
electric-pilot surveys on near-by wells. As 
another illustration, the ultimate recovery 
of a well at Foster was predicted on the 
basis of net pay based on the footage of 
“good” (i.e., greater than 1 md.) per- 
meability. The resultant figure already has 
been exceeded by 70 per cent, and the well 
is still producing its allowable. 


* At completion this well bailed dry in 6 hr. 
after recovering 14 gal. of oil. Potential after 
Astle 120 acid treatment was 600 bbl. per 

ay. 
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Additional evidence of a somewhat 
different kind is provided by bottom-hole 
pressure build-up curves of wells in these 
fields. For example, Figs. 11, 12, and 13 are 
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into the zones of higher permeability and 
thereby continuously resaturated these 
lanes of communication with the well 
bore. 


FIG.13 
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50 


such curves for one well at Jordan and two 
at Wasson. Fig. 11 represents a well in the 
4 Jordan field; Fig. 12, a well in the prolific 
-_ central area of Wasson, while Fig. 13 is a 
curve for limestone well D, Fig. 10, in the 
northwest area of this field.* After being 


bee ai fy Bad a 


_ shut in for 350 hr., the pressure in well D 
_ had not reached equilibrium. It would 
appear that a good deal of energy and, 
_ therefore, oil also, was coming from the 
thick, low permeable bodies. This oil 
apparently migrated slowly from the dense 
4 * The two Wasson pressures were measured 
i during the state-wide shut-in period in Texas 


i 
— 


during August 1939. 
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The apparent contrast as regards mini- 
mum productive permeability between 
sandstones and limestones may be due to 
the difference in connate-water saturation 
in the two, since a high water saturation 
would be expected to reduce the relative 
permeability to oil. The connate-water 
content of low permeable sandstones, even 
when well above the water level, is gen- 
erally high, whereas that of many low 
permeable limestones is, by comparison, 
low. It appears possible that the water 
saturation is approximately inversely pro- 
portional to the mineralogical purity of 
the limestone. ie 
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Fic. 14.—COMPARISON OF RESIDUAL WATER SATURATION IN SANDSTONE AND DOLOMITIC LIMESTONE 
CORES. 
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Fig. 14 shows the relation between water 
saturation and permeability for a number 
of cores from a well cored with oil at 
Wasson. Approximate height of each 
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Louisiana Gulf Coast, and are sufficient 
to make a rough comparison with the 
limestone data. Fig. 15 shows the relation 
between porosity and water saturation in 
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Fic. 16.—COMPARISON OF RELATIVE PERMEABILITY OF WASSON DOLOMITE AND CONSOLIDATED 
J 


SAND. 
*Sand data taken from H. G. Botset.1! 


sample above the water level is represented 
by the numerals above the individual data. 
For comparison, some of the data on East 
Texas sands and the average curves for 
East Texas and Anahuac were taken from 
the paper by Schilthuis.!° His data are not 
strictly comparable, in that many of the 
samples appear to have been in the zone 
of saturation lying between 100 per cent 
water and the true residual saturation. 
However, a few data were available on 
sandstones taken from levels well above 


the water in formations in the Texas and 


cores of three wells cored with water-base 
muds. The wells were completed, respec- 
tively, in the San Andres “dolomite of 
Permian age, the Wichita dolomite of 
Permian age, and the Ellenburger dolomite 
of Ordovician age. Even without allowing 
for possible invasion of mud filtrate, the 
saturations are low on the average; in 
particular, we would call attention to the 
large number of saturations below 20 per 
cent in the porosity range below 10 per 
cent. The majority of the latter cores were 
of less than o.1 md. permeability. 
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COMPARISON OF RELATIVE PERMEABILITY 
AND CAPILLARITY IN LIMESTONE AND 
SANDSTONE 


‘Our experimental data pertaining to 
relative permeability are derived from 
limestone cores with few and small non- 
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are Botset’s!! data for a consolidated sand. 
The limestone core was selected as repre- 
sentative of a numerous group from the 
San Andres dolomite at Wasson. In Fig. 17 
is shown the average relative permeability 
curve for 26 cores from three dolomite for- 
mations of Permian age in West Texas. 
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PER CENT Ol SATURATION 
Fic. 17.— AVERAGE RELATIVE PERMEABILITY FOR 26 CORES FROM THREE PERMIAN DOLOMITES IN 
West TEXAS. 


intergranular openings, mostly of the 
vesicular type. Fig. 16 shows the relative 
permeability to oil and to gas, at moderate 
pressures of a Wasson dolomite specimen 
of 78 md. specific permeability and 2 3.6 per 
cent porosity.* Included for comparison 


*Our relative permeability data were 
obtained from the unpublished research of the 
Shell Development Co., Emeryville, Cali- 
fornia, with whose permission they have been 
presented here. 


From these data it appears that, on the 
average, the relative permeability to oil 
of limestones of moderately intermediate 
porous structure is higher for a given oil 
saturation than it is in sandstones. 

Although no experimental data are avail- 
able on highly intermediate limestones, 
several inferences may be drawn from 
indirect considerations. In cavities that 
are large compared with the original inter-’ 
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granular channels, capillary forces will be 
lower; hence, separation of the phases will 
occur more easily. In addition, drainage 
and depletion of a single fluid will be more 


4T-CAPILLARY PRESSURE IN ATMOSPHERES 
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complete, the less disperse and intercon- 
nected the total void space. Where the 
bulk of the oil is held in fractures or solu- 
tion caverns that have access to the well, 
very low primary depletion saturations are 
to be expected, and in formations where 
such conditions are suspected, secondary 
recovery should be approached warily. 

As regards capillary phenomena in 
moderately intermediate dolomitic lime- 
stone, the data of Hassler, Brunner and 
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Fic. 18.—CAPILLARY PRESSURE OF SANDSTONES FROM A CALIFORNIA FIELD. 


Deahl,!? appear to indicate an appreciable 
difference from that of sandstones. Some 
of their results are reproduced in Figs. 18. 
Ig and 20. 


’ 


Figs. 18 and 20 show curves for capillary 
pressure vs. water saturation for a number 
of sandstone cores from California and the 
Mid-Continent, respectively. Fig. 19 gives 
similar curves for six cores from the San 
Andres dolomite in Wasson. The numerals 
beside the curves represent the permea- 
bility of the corresponding core sample, 
in millidarcys. On the average, the residual 
water saturations of the Wasson cores are 
lower than those for the two groups of 
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sandstones, while two of them, one of 
which had a specific permeability of only 
12 md., achieved residual water saturations 
of about 5 per cent. 
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less than 25 per.cent if the surface tension 
of the formation oil could be maintained 


at the low values obtained by Katz, 
Monroe and Trainer.'® 
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Fic. 19.—CAPILLARY PRESSURE OF DOLOMITIC LIMESTONE SPECIMENS FROM A TEXAS FIELD. 


Although these results are derived from 
only a few samples from one limestone 
formation, the similarity as regards other 
properties of the relatively pure dolomites 
leads us to believe these results are not 
unique. If we assume further that equally 
low residual oil saturations could be 
achieved, the depletion oil saturation, for 
this formation at least, will probably be 
lower than in sandstones, and might be 


It is hardly necessary to add that capil- 
lary retention in highly intermediate for- 
mations would probably be low by virtue 
of the fact that the ratio of pore surface to 
pore volume in such formations is lower 
than in sandstones, whereby the fluid sur- 
face itself is broken up into fewer separate 
small elements, which cling to the walls of 
the pores and thereby resist movement of 
the liquid. 3 


CONCLUSIONS 
In addition to the tentative conclusions 
already stated, we would append the 
following: 
1. Application of the classical mathe- 
matical analysis of flow to intermediate 


TT-CAPILLARY PRESSURE IN ATMOSPHERES 
° 
N 


(0) 10 20 30 40 


RESERVOIR PERFORMANCE OF LIMESTONE FORMATIONS 


boundaries,* which divide the reservoir 
into numerous (probably depletion type) 
sub-reservoirs of low permeability.f What 
appears to be required is a change in view- 
point from the methods that represent the 
core as the fundamental element from 
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Fic, 20,—CAPILLARY PRESSURE OF MISCELLANEOUS Mip-CoNTINENT OIL-FIELD SANDSTONE. 
Permeability plugs (benzene extracted) were measured with water. The figures give the perme- 


ability in millidarcys. 


limestones is of doubtful value—in highly 
intermediate limestones, because the gen- 
eralized form of Darcy’s law (p. 129 of 
ref. 6) does not hold; and in moderately 
intermediate limestones because it is 
practically impossible to take into account 
the geometry of the system of internal 


whose behavior that of the whole formation 
may be “integrated,” to one that recog- 


* Thin permeable zones, or fissures. 

{ Furthermore, the recent work of Went- 
worth!" indicates that large and significant 
deviations from Darcy’s law may take place 
in the flow of fluids in a complex system of 
numerous fine fractures. 
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nizes the entire producing formation as 
the irreducible unit.* 

2. The material-balance method fails 
to be entirely satisfactory in moderately 
intermediate limestones because the slow 
approach of such reservoirs to equilibrium 
pressure renders it difficult to determine the 
true pressure on the basis of shut-in periods 
of practicable duration. 

3. Careful analysis of production and 
bottom-hole pressure records in conjunc- 
tion with the results of geological study, 
the phase-equilibrium data of the reservoir 
fluids, and data of core analyses is the 
minimum requirement for an understand- 
ing of the reservoir performance of lime- 
stone formations. In particular, complete 
coordination of the geological and physical 
data is necessary in order to accomplish 
this purpose. 

4. In many limestone fields, a consider- 
able part of the oil appears to be held in 
and produced from thick zones of per- 
meability less than o.1 md. The rate at 
which these regions produce into the 
permeable zones that connect them with 
the well depends, among other things, 
upon the pressure gradient across the 
boundary between the two. It is, therefore, 
advantageous to maintain this gradient at 
a high value if primary depletion of the 
low permeable zones is to be complete. 
Consequently, since pressure maintenance 
would have the effect of partly or wholly 
nullifying this gradient, such secondary 
recovery operations should not be applied 
indiscriminately. 


* The method of W. A. Bruce,!® for example. 
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Chapter II. Petroleum Economics 


Estimated Consumption of Petroleum Products in the 
United States after the War 


By C. L. Burriti* 


(New York Meeting, February 1944) 


THE forecasts presented in this paper 
constitute an attempt by the writer to 
predict the pattern of the consumption of 
petroleum products in the United States 
during the period of transition from war 
to peace. Although, in preparing the esti- 
mates, secular trends were not overlooked, 
greater emphasis was placed upon con- 
siderations of a cyclical character, or upon 
influences which might be peculiar to 
parts of the period. The estimates do not 
extend beyond the year 1950 because by 
then conditions in the industry should 
have returned to normal. 

The consumption of petroleum products 
is affected, of course, by changes in the 
condition of business in general. Before 
estimates of petroleum consumption could 
be prepared, therefore, it was necessary 
to predict the pattern of general business 
during the period under review, particularly 
the economic series that in the past have 
shown the closest relationships with 
petroleum consumption. 

It is the writer’s view that business 
activity in this country (as measured by 
industrial production) will be higher on 
the average during the period between the 
end of the war and the year 1950 than it 
ever was before during a peacetime period 
of the same duration. When the war is 
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over, consumers will have saved amounts 
of money that will be very large as com- 
pared with any previous accumulations. 
There is little question, therefore, as to the 
financial ability of consumers to purchase 
goods. The production of many durable 
consumers’ goods, such as automobiles, 


refrigerators and radios, has been com- © 


pletely stopped since early in the war; also, 
many semidurable and nondurable con- 
sumers’ goods have not been available 
in the quantities or the qualities desired. 
There is considerable need, therefore, for 
consumers to purchase goods after the 
war. The important question is whether 


consumers will purchase goods in large © 
enough quantities to keep our economy ~ 
running at a high level. The writer answers — 


this question in the affirmative. The mere 
existence of very large consumer savings 


lends considerable support to this view — 


because, with such backlogs of “security,” 
consumers can afiord to spend more of 
their current earnings than they otherwise 
could. Also; several polls have been taken, 
which indicate that consumers expect to 
buy large quantities of a variety of goods. 
Some of the savings, therefore, probably 


will go into current consumption. Even — 


though this percentage is relatively small, 


so that the bulk of the funds accumulated _ 
by consumers during the war continues to — 


remain as savings during the period under 
review, spending should be great enough 
to start the production cycle and keep it 


ee ee 


going at a relatively high rate for a fairly 
extensive period. 

In fact, some analysts believe that con- 
sumers will wish to spend so much of their 
war savings that drastic inflation is likely. 
The writer does not share this view, be- 
cause it assumes that production will be 


sumers. Although this may be true for a 
few articles in the. immediate postwar 
period, it is not likely to be true very long 
in view of the potential producing capacity 
of this country after the war. Furthermore, 
it is unlikely that consumers will want to 
spend all, or even a large part, of their war 
savings in the critical period when industry 
is reconverting plants to civilian produc- 
tion. Many will exhibit a cautious point 
of view because conditions are unsettled 
and families are changing locations. Others 
will not want to purchase the goods im- 
mediately available in the hope that, by 
waiting, goods embodying newer develop- 
ments, or goods of better quality, can be 
obtained. In general, it is the writer’s 
view that many consumer demands will be 
satiated sooner than most people have been 
led to believe, and that manufacturers and 
distributors may be faced with a buyers’ 
market not too long after reconversion 
has been completed. The writer believes 
that although drastic inflation is not 
likely to take place, prices will, on the 
average, be higher than they were before 
the war. 

Although the reasons are somewhat 
different, it is the writer’s view that, on 
the average, producers also will be able 
to purchase, will need to purchase, and 
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of goods. 

: Based upon the reasoning outlined, the 
-_writer estimates that the Federal Reserve 
Board index of industrial production (in 
peacetime the most useful index of business 
activity for purposes of forecasting petro- 
-leum consumption), as now constituted, 
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insufficient to meet the demands of con-- 


will be willing to purchase large quantities 


will drop from the current level of 245 


v 


‘(1935-1939 = 100) to an average of 140 
during the first full year after the end of 
the war, and will then rise to an annual 
peak of 175 near the end of the period 
under review. On the assumption that the 
war in Europe will end in late 1944, and 
the war in Asia a year later, the specific 
forecasts, compared with some prewar 
years, are given in Table r. 


TABLE 1.—Comparison of Federal Reserve 
Board Indexes of Industrial Production 


Actual Forecast 
F.R.B. F-R.B 
Year Index Year Index 
1937 113 1944 245 
1938 89 1945 190 
1939 109 1946 140 
1940 125 1947 150 
I94I 162 1948 160 
1942 199 1949 170 
1943 239 1950 175 


The estimated level of industrial produc- 
tion after the war is considerably higher 
than prewar levels and is about the same 
on the average as production during the 
year 1941, of which approximately 10 per 
cent was attributable to war goods. It is 
probably reasonably accurate to assume 
that production in 1941 was not far below 
our peacetime capacity on a 4o-hr. week, 
and with one-shift operation. After con- 
sidering increases in capacity during the 
war, the average level estimated for the 
postwar period is probably below our 
postwar productive capacity (but not 
greatly so) on a 4o-hr. week with typically 
one-shift operation. This level is con- 
siderably above a good prewar year such 
as 1937. 

So much for the general conditions upon 
which the petroleum forecasts have been 
based. In discussing the petroleum esti- 
mates, each major product has been 
considered separately. Tabulations by 
years are shown for each major product 
covering the years 1941-1950 inclusive, 
and indicate, as far as possible, the con- 
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sumption by principal uses. In preparing 


the estimates, it was necessary, of course, 
to make many assumptions, the more 
important of which are listed below: 

1. The war will be over in Europe by 
the end of 1944, and.in the Far East by 
the end of 1945. 

2. A substantial amount of reconversion 
of facilities to the production of civilian 
goods will take place in the year 1945, and 
some passenger cars for civilian use will 
be manufactured. . 

3. Restrictions upon the consumption 
of petroleum products will be partially 
removed during 1945, and will be entirely 
removed by the end of that year. 

4. Government control over the prices 
and qualities of petroleum products and 
over tanker rates will be removed by the 
end of 1945. 

5. Consumption of gasoline by passenger 
cars will not be seriously limited by the 
availability or quality of tires after Jan. 1, 
1945. 

6. Consumption of gasoline by trucks 
and buses will not be limited by the avail- 
ability of tires after July 1, 1946. 

The importance of these assumptions in 
estimating consumption of petroleum prod- 
ucts is obvious, but some comment upon 
their validity is desirable. Item 1 is a guess. 
The extent of reconversion that may take 
place as indicated in item 2 depends 
chiefly upon the requirements of the mili- 
tary establishment, but it seems reasonable 
to expect that military requirements will 
be reduced substantially in 1945 and that 
in order to maintain employment every- 
thing possible will be done to take up the 
slack by producing civilian goods. The 
writer is aware of the difficulties involved 
in carrying out partial reconversion on an 
equitable basis and believes that the 
estimated production of 1,000,000 passen- 
ger cars is the maximum that should be 
expected in the year 1945. Items 3 and 4 
relate particularly to gasoline and fuel 
oils. Some reduction in military require- 
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ments should take place when the war in 
Europe is over, thereby making more of 
these products available for civilians in 
1945. Price controls, if maintained after 
the war is over in Asia, might limit the 
consumption of fuel oil (particularly heavy 
fuel) and might tend to retard reconversion 
to oil from coal. The writer sees no need 
for maintenance of these controls after 
the war is over, because supplies will be 
adequate to meet the expected demands. 
Assumptions 5 and 6 are based upon the 
latest information the writer has been able 
to obtain on the expected availability of 
synthetic rubber for passenger tires, of 
crude rubber for truck and bus tires, and 
the availability and quality of tires. It is 
assumed that by 1945 there will be ade- 
quate supplies of synthetic rubber to meet 
all needs, and the capacity to produce 
passenger-car tires will be considerably 
greater on a peacetime basis than it was 
before the war. Perhaps capacity on a 
peacetime basis will be as large as 90,000,- 
ooo passenger tires per year. The quality 
(measured in terms of mileage at normal 


driving speeds) of synthetic passenger-car- 


tires is taken to be approximately 85 per 
cent of first-line tires made of crude rubber. 

To date fully satisfactory truck and bus 
tires have not been made from Buna-S 
synthetic rubber; therefore assumption 6 
was made to allow for the possibility of 
restrictions upon the use of truck and bus 
tires (and hence gasoline consumption 
by such vehicles) until crude rubber can 
be provided for this purpose. Although 
this may appear to be too pessimistic a 
view, it is probably the safest one. 

In the discussion of individual products 
presented in the following pages, the 
tabulations of the forecasts cover the 
years 1941-1950 inclusive. For reasons of 
national security, it was not possible to 
show estimates of domestic consumption 


by \uses for the assumed war years, 1942- 


1945 inclusive, or estimates of exports for 
the same period. 
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PosTWAR CONSUMPTION OF GASOLINE 


The production of gasoline in this 
country today is less than the monthly 


important question 
consumption of gasoline, 
how soon civilian consumption will increase 
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regarding postwar 


therefore, is 


TaBLE 2.—Estimated Number of Passenger Cars in Use and Gasoline Consumption 
by Passenger Cars 


r nie qi Gasoline Consump- 
Vane In Use New Regis- Ree Scrapped In Use Average tion, Barrels (42 Call) 
Jan. 1 trations ae Dec. 31 in Use 
Per Car Total 
1941 25,910,492 3,731,166 29,641,658| 1,972,601 27,669,057| 26,789,775| 16.6 445,000,000 
1942 27,069,037 400,000 28,069,057| 3,000,057° | 25,069,000} 26,369,000) 12.5 330,000,000 
19043 25,069,000 300,000 25,369,000! 1,700,000° 23,669,000] 24,369,000 9.9 242,000,000 
1944 23,669,000 I,000,000% 24,669,000} 1,500,000 23,169,000] 23,419,000] 10.5 246,000,000 
1945 23,169,000 { shea 25,869,000| 1,800,000 24,069,000] 23,619,000| 13.5 319,000,000 
1946 24,069,000 4,000,000 28,069,000] 2,000,000 26,069,000] 25,069,000} 16.0 402,000,000 
1947 26,069,000} 6,000,000 32,069,000| 3,000,000 | 29,069,000 27,509,000] 18.5 510,000,000 
1948 29,069,000} 5,000,000 34,069,000] 3,500,000 | 30,569,000 29,819,000] 18.5 552,000,000 
1949 30,569,000 4,000,000 34,569,000] 3,000,000 31,569,000] 31,069,000] 18.0 559,000,000 
1950 31,569,000 3,000,000 34,569,000] 2,500,000 32,069,000| 31,819,000] 18.0 572,000,000 


2 Brought out of dead storage. 
b Estimated 2,000,000 laid up an 


d 1,000,000 scrapped. 


e Estimated 700,000 laid up and. 1,000,000 scrapped. 


enough to offset the inevitable reductions 


peak production reached in December 
1941, yet 30 to 4o per cent of the total 
is being used for military purposes in the 
form of aviation gasoline or all-purpose 
automotive fuel. 


TABLE 3.—Estimated Demand for Gasoline in the United States 
1000 BARRELS OF 42 GALLONS EAcH 


Domestic demand: 
Passenger cars.... 
Trucks and buses.. 
Agriculture......: 
Paria tion.» Wee) sass 
Misc. and losses... 


Exports—automotive: 
North America.... 


Exports—aviation: 
North America... . 


MOtal EXPOTESiits setts 
Total demand........ 


Civilian consumption 


in military requirements. The most impor- 
tant single use of gasoline is in passenger 
cars; these estimates are shown in the top 


line of Table 3. 


1941 1942 1943 1944 1945 1947 1948 1949 1950 
445,321| 329,992] 242,400) 246,000) 319,000 402,000] 510,000] 552,000) 559,000] 572,000 
149,000 140,000] 150,000} 160,000} 170,000 180,000 

25,000 30,000] 30,000] 30,000] 30,000) 30,000 

12,7506 17,000| 17,000] 20,000] 25,000) 30,000 
38,500 31,000] 32,000] 32,000 36,000] 38,000 
670,577 620,000] 739,000| 794,000] 820,000) 850,000 

2,000] 3,000) 4,000] 5,000) 5,000 

5,000] 3,000] 2,000 1,000 

6,000 4,000 2,000 1,000 : 

4,000} 3,000} 2,500} 2,000) 1,500 

17,000| 13,000] 10,500] 9,000} 6,500 
2 500 I,000| 1,000 1,500 I,500 

1,000] 2,000] 3,000} 3,000) 3,000 

5,000] 2,000 1,000 

6,000 2,000 1,000 1,500 I,500 

12,500 7,000 6,000 6,000 6,000 

24,076 29,500| 20,000] 16,500) 15,000) 12,500 
694,653| 624,092] 617,700] 700,000 675,000| 649,500] 759,000| 810,500) 835,000 862,500 


necessarily has been reduced considerably 
in order to make available such large 


Passenger Car Consumption 
In order to estimate consumption of 


quantities for the armed forces. The gasoline by passenger cars, it is necessary 


. 
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to estimate the average number of cars 
in use and the average consumption per 
car. The first of these two steps involves 
estimates of passenger-car production and 
scrappage during each year, which are 
shown in Table 2. 

As. shown by the figures of Table 2, 
the writer has been conservative in esti- 
mating scrappage during the war period, 
on the theory that, with less driving and 
lower speeds, cars would wear out less 
rapidly. Also, car owners would tend to 
take better care of cars, knowing that the 
latter could not be replaced for several 
years. This conservatism was given some 
support by the O.P.A., which stated early 
in 1943 that the number of cars in use, 
based upon A cards issued, was approxi- 
mately 25,000,000. For the later years 
of the period, after car production has 
again reached substantial levels, the 
estimate of scrappage was increased to a 
level considerably above the prewar aver- 
age, in order to reduce the average age 
of the vehicles in use to a figure comparable 
with prewar experience. c 

Estimates of new car registrations are 
forecasts of passenger-car production dur- 
ing the years 1946-1950 inclusive. In the 
other years the figures are a combination 
of registrations of new cars produced 
prior to March 1942, registrations of old 
cars brought out of dead storage and, in 
the year 1945, the production of 1,000,000 
new cars. Peak production in the postwar 
period is estimated at 6,000,000 cars in 
1947. Thereafter, production declines to 
3,000,000 in 1950. On the basis of these 
estimates, the average number in use in 
1950 is estimated as 31,800,000, which 
does not appear to be excessive in view 
of the high levels of business activity 
expected by the writer. 

The estimates of consumption per car 
used in calculating the total consumption 
by passenger cars are as given in Table 4. 

The low estimates during the war period 
reflect the effect of rationing. For 1945, 


CONSUMPTION OF PETROLEUM PRODUCTS IN THE UNITED STATES 


after completion of the war in Europe, con- 
sumption per car was increased consider- 
ably, on the assumption that rationing 
would be relaxed, but not eliminated. — 
Beginning in 1946, the estimates reflect 
only physical or economic factors that 
would influence consumption, and con- 
template no rationing. 
TABLE 4.—Estimated Consumption per 


Passenger Car per Year 
YEAR BARRELS (42 GAL.) 
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Consumption per passenger car in the 
postwar period will be affected by a 
number of factors, not all of which will 
act in the same direction. Those tending 
to increase the consumption per car are 


as follows: 


1. Gasoline will be plentiful, whereas 
in the immediate post-war period the 
supply of some commodities (such as 
automobiles, radios and_ refrigerators), 
which normally compete for a share of 
consumers’ dollars, will be inadequate. 
Until reconversion is complete, therefore, 
gasoline may obtain a greater than normal 
share of consumers’ expenditures. _ 

2. Consumers will have large savings 
and may spend more of current income. 

3. Cars will be older and, to the extent 
they are run, will probably consume some- 
what more gasoline per mile of travel. As 
new cars appear in large numbers, the ~ 
effect of this factor will disappear. an 

4. There may be a large amount of 
automotive travel by families returning 
to their homes from war production.centers. 

5. Construction of superhighways, as 
public works projects designed to reduce 
unemployment, may tend to increase 
consumption per car. ; 

6. For a short period of time after 
restrictions are lifted, people may drive 
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more than they otherwise would, just to 
be driving. 

Factors that will tend to reduce the con- 
sumption per passenger car are as follows: 

1. In the immediate postwar period the 
annual mileage (and therefore the con- 
sumption per car) may be restricted, 
because passenger cars will be in poor 
repair and mechanics may not be available 
to make the necessary repairs even though 
(as the writer expects) repair parts may be 
available in adequate quantities. After 
the first postwar year there should be no 
problem on this score. 

2. The generally unsettled conditions 
during the period of reconversion, while 
war workers are shifting to civilian indus- 
tries and soldiers are still being demobilized, 
may create a cautious attitude in the minds 
of many people, thereby tending to restrict 
vacation travel, which is essential to a 
high consumption.per passenger car. 

3. In later years of the period under 
review (1949 and 1950) the effect of new 
passenger cars designed to give greater 
economy may tend to reduce the average 
consumption per car. 

The factors tending to increase con- 
sumption per car will, in general, outweigh 
the factors tending to decrease consump- 
tion, but during the first postwar year 
conditions are likely to be too uncertain 
for peak consumption. In the second 
postwar year, however, most favorable 
factors should combine to give an all-time 
peak consumption per passenger car. 
Thereafter, new car design may become a 
sufficiently important factor to prevent 
any further rise and perhaps to cause a 
decline in the consumption per car. This 
reasoning accounts for the drop in the 
estimates during the later years of the 
period, but it is important to notice that 
for 1950 the estimate of consumption 
per car is greater than the previous peak 
reached in 1941. ; 

Using these estimates of passenger cars 
in use and consumption per car, the writer 
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obtained the estimates of gasoline con- 
sumption shown in the first line of Table 3, 
which indicates a demand in 1946 of 402,- 
000,000 bbl. (9.5 per cent less than in 1941), 
and 572,000,000 bbl. in ‘1950 (28.5 per 
cent greater than in 1941). The largest 
increase in any year over the previous 
year is estimated for 1947, when large 
increases in both the number of cars 
and the consumption per car combine to 
give an increase of 108,000,000 bbl., 
or 27 per cent. 

Exports .of automotive-grade gasoline 
are expected by the writer to show a steady 
decline during the period as other areas 
become more economical sources of supply. 


Truck and Bus Consumption 


The estimates of consumption by trucks 
and buses shown in line 2 of Table 3 are 


* not based upon an analysis similar to that 


just described for passenger-car consump- 
tion, chiefly because the available facts cf 
upon which to base estimates are even less 
reliable for trucks than those available 
for passenger cars. Estimates of gasoline 
consumption by uses have been published 
infrequently in the past, and at best are 
estimates based upon rather small samples. 
The breakdown of passenger-car, truck 
and bus and agricultural demand given 
for 1941 is approximately the same as 
the estimate published by the Bureau of 
Public Roads. In making the estimates 
the writer tried to reflect the effect of high 
levels of business activity and the con- 
tinued expansion of truck and bus, trans- 
portation on the one hand and the growth 
in the use of diesel engines on the other. 
While it is recognized that other factors 
may tend to reduce consumption per unit, 
it is not believed these will have an impor- 
tant effect during this period. Therefore, 


the writer believes that the estimates of 


consumption of gasoline by trucks and 
buses shown are, if anything, conserva- 
tively low. A rough check obtained by 
dividing the estimates of consumption by 
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estimates of the average number of trucks 
in use indicates a slowly declining con- 
sumption per average truck from 1946 
to 1950. 
Agricultural Consumption 

During the war agricultural income has 
increased greatly over prewar levels. 
Farmers have reduced their debts sub- 
stantially, and there has been considerably 
less speculation in farm lands than there 
was during the last war. As a result, farm 
savings have increased to the highest 
levels in history. In view of this fact and 
the prospect that business activity will be 
high, it is reasonable to expect that farmers 
will have the financial ability to purchase 
larger than normal quantities of mechani- 
cal equipment. Since gasoline-consuming 
equipment will constitute a part of these 
purchases, the estimate of agricultural 
consumption of gasoline indicates an 
increase from 25,000,000 bbl. in 1941 to 
30,000,000 bbl. in the postwar years. 


Aviation Gasoline Consumption 


There is little information available 
upon which.to base estimates of consump- 
tion of aviation gasoline since statistics 
of production and stocks were shown 
separately by the Bureau of Mines for 
only a short period before the war. These 
meager statistics indicate that prewar 


consumption was very small compared 


with that estimated at present, and a large 
reduction in demand is to be expected, 
therefore, even though postwar consump- 
tion is several times the prewar rate. The 
writer’s estimates may appear low to many 
people in view of the optimistic statements 
that have been published about postwar 
aviation. The comparison of 17,000,000 
bbl. in 1946 and 12,756,000 bbl. in 1941 is 
probably misleading, however, because 
in 1941 estimated governmental consump- 
tion was 5,600,000 bbl., which was three 
times the amount used in 1940 and four 
and one-half times that consumed by the 
government in 1939. Also, in 1941, ap- 
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proximately 3,000,000 bbl. was used for 
training purposes in addition to the 
amounts for that purpose that might be 
included in the governmental figure. It is 
estimated, further, that approximately 
1,000,000 bbl. was consumed in testing 
engines. Only 2,500,000 bbl. of the 1941 
total domestic consumption, therefore, 
can be attributed to civilian uses. Scheduled 
airlines used approximately 2,000,000 bbl. 
and private flying accounted for only 
500,000 bbl. in ro4r. The estimate of 
17,000,000 bbl. for 1946, therefore, would 
allow for a consumption by scheduled 
airlines of three times the 1941 rate, four 
times the consumption by private flyers 
in 1941, and still leave 9,000,000 bbl. for 
engine builders, for training, and for 
other military use. Because of the large 
number of pilots available in 1946, there 
should be very little consumption for 
training purposes. Also, engine builders 
probably will’ use very little, so that the 
entire 9,000,000 bbl. can be used by the 
armed forces. This is seven and one-half 
times the amount used for that purpose 
in 1939. 

The estimate for 1947 is held at the 1946 


figure because the writer expects that — 


military consumption will decline while 
civilian consumption increases in equal 


amount. Beyond that year substantial ~ 


annual increases are shown, so that by 
1950 consumption is estimated at 30,000,- 
000 bbl. If 7,000,000 bbl. of this is consid- 
ered military consumption, the remainder 
would be nine times the 1941 consumption 
by scheduled airlines and private flyers. 
Estimates of exports of aviation gasoline 
to Asia and Oceania are relatively high for 
1946 and 1947, on the assumption that 
manufacturing facilities in the Near East 
and Far East will not be able completely 


to meet the demand in those areas until 


1947. Also, it is expected that some military 
consumption will remain for a short period 
after the war in Asia is won. Exports to 
Asia are eliminated by 1949, but some 
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exports to Oceania are retained to supply 
eastbound transport planes from Hawaii. 
Exports of aviation gasoline to Europe 
are increased over the period, chiefly to 
supply westbound transport planes from 
the United Kingdom. These estimates 
give a total demand for aviation gasoline 
of 29,500,000 bbl. in 1946; 24,000,000 bbl. 
in 1947, and 36,000,000 bbl. in 1950. 


Demand for All Purposes 


The estimates of total demand for all 
gasolines indicate a figure of 649,500,000 
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from coal to oil separately. The estimates 
(Table 5) indicate the expected con- 
sumption by the navy, for heating purposes, 
and for all other purposes (chiefly indus- 
trial‘'and marine bunkers). 

On the assumption used in making the 
estimates of “all other” consumption— 
namely, that no taxes or additional 
import duties will be imposed in order to 
discourage the consumption of residual 
fuel—the writer expects that the past 
close relationship between the consumption 
ofthis product and industrial production 


TABLE 5.—Estimated Demand for Residual Fuel Oil in the United States 
1000 BARRELS OF 42 GALLONS EACH 


WeaieeNe eet sarees =| LOFT I944 1945 1946 1947 1948 1949 1950 
Domestic demand: 
\ Navy....-+0-++-- 23,300 40,000] 30,000] 30,000] 309,000) 30,000 
Heating oil....... 46,700 53,000] 53,000] 55,000] 58,000] 60,000 
AIT others. . ii. sts 315,339 300,000] 310,000] 319,000] 328,000] 333,000 
AOGAl cries = «+-| 385,339 393,000] 393,000] 404,000] 416,000] 423,000 
Less: Conversions 
to'Coal. 21.22... 40,000] 20,000] 10,000] 10,000) 10,000 
Net Domestic..... 353,000) 373,000] 394,000 406,000] 413,000 
PRDOLGS ceils cs sis were be 13,828 13,000] 10,000 6,000 4,000 2,000 
‘otal demand, 3..0.3'... 397,167| 412,619] 468,700] 479,800] 432,700] 366,000 383,000 400,000] 410,000] 415,000 


bbl. in 1946, which is only 6.5 per cent 
less than the prewar peak demand reached 
in 1941. A sharp increase, almost entirely 
attributable to consumption by passenger 
cars, is indicated for 1947, and by the end 
of the period total demand is estimated at 
862,500,000 bbl., which is 24 per cent 
greater than it was in 194. 


PostTwAR CONSUMPTION OF RESIDUAL 
FuEL OIL 


In the past the domestic demand for 


residual fuel oil has exhibited a close corre- 


lation with the Federal Reserve Board 
index of industrial production. During 
the war the usefulness of this relationship 
has been reduced because of the large 
increase in naval requirements and because 
substantial numbers of fuel oil burners 
have been converted to coal. In making 
the postwar estimates. for this product, 
therefore, it was necessary to consider 
naval requirements and the reconversions 


will reassert itself after the war, and the 
estimates shown are calculated from pre- 
war correlations, using the estimates of the 
F.R.B. index given in Table r. 
Consumption by the Navy prior to the 
outbreak of the war in Europe was approxi- 
mately 10,000,000 bbl. per year. In view 
of the much larger navy, consumption 
after the war is estimated at 30,000,000 
bbl. after the transition year 1946, when 
a higher estimate of 40,000,000 was used. 
These figures may be too high to the 
extent that our fleet is fueled from foreign 
supplies, but, since that possibility _ is 
uncertain at present, it has not been 
considered. Consumption for heating pur- 
poses has been increased moderately over 
prewar levels in line with past trends. 
Although some reconversions of outlets 
that shifted to coal will probably take 
place before the war is over, it is estimated 
that former consumers of 40,000,000 bbl. 
annually will still remain as coal con- 
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sumers in 1946. This figure is cut in half 
in 1947, and again in half in 1948. There- 
after it is believed that reconversion will 
cease, leaving 10,000,000 bbl. of prewar 
outlet permanently on a coal-burning basis. 

These estimates (Table 5) indicate a 
domestic demand in 1948 slightly greater 
than the actual consumption in 1941. By 
1950 domestic demand of 413,000,000 bbl. 
is indicated, which is y.7 per cent greater 
than in 1941, the peak prewar year. 


‘ 


CONSUMPTION OF PETROLEUM PRODUCTS IN THE UNITED STATES 


ing outlook (a view subscribed to by the 
writer), burner installations should be 
high for several years after the war. As 


shown in Table 6, therefore, burner sales — 


are expected to reach 400,000 units in the 
second and third postwar years, thereafter 
dropping to 350,000 units. These estimates 
compare with a peak of 330,000 units 
manufactured in 1041. Although oil- 
burner scrappage is estimated at approxi- 
mately twice the prewar average, the 


TABLE 6.—Estimated Number of Burners in Use and Their Consumption of Heating Oil 


Replace- 
ments 
and/or 
Junked 


Year 


1935 150,510 12,498 
1936 220,075 31,525 
1937 210,740 20,870 
1938 179,360 42,160 
1939 236,140 41,555 
1940 302,210 20,415 
1941 333,250 56,315 
1942 | 99,514 25,284 
1943 33,445 31,325 
1944 25,000 50,000 
1945 50,000 75,000 
1946 200,000 75,000 
1947 400,000 75,000 
1948 400,000 75,000 
1949 350,000 75,000 
1950 350,000 


75,000 


Exports of residual fuel are nominal and 
are expected almost to disappear by 1950. 
The total demand estimates show a figure 
in 1950 approximately 5 per cent greater 
than in 1941. 


Postwar CONSUMPTION OF DISTILLATE 
Furr Orn , 


Since the demand for heating oil con- 
stitutes the chief component of that for 
distillate fuel oil, the outlook for con- 
sumption of distillate fuel depends largely 
upon the outlook for oil-burner installa- 
tions. This, in turn, depends upon resi- 
dential ‘building, which, barring the con- 
tinuation of rent controls, is expected by 
most authorities to be at a high rate, 
possibly amounting to as much as 1,000,000 
dwelling units per year during the period 
under review. With this view of the build- 


Reconver- 
sions 


14,010 


60,000 


Conse es of Oil, — 


Bbl. (42 Gal.) 
Average 
in Use 
Démand Demand 
per Burner 

1,152,125 | 1,083,119 50 54,227,000 
1,340,675 | 1,246,400 56 69,249,000 
1,530,545 | 1,435,610 57 81,235,000 
1,667,745 | 1,599,145 52 82,388,000 
1,862,330 | 1,765,038 55 97,131,000 ~ 
2,135,125 | 1,998,728 58 115,533,000 
2,402,060 | 2,268,593 53 120,908,000 


2,386,290 
2,384,455 
2,359,455 
2,334,455 
2,519,455 
2,844,455 
3,169,455 
3.444,455 
3,719,455 


121,506,000 
106,000,000 
106,000,000 
IT0,000,000 
131,000,000 
145,000,000 
162,000,000 
172,000,000 
179,000,000 


2,434,438 50 
2,376,848 45 
2,371,055 45 
2,346,055 47 
2,426,055 54 
2,681,055 54 
3,006,955 54 
3,306,055 52 
3,581,055 50 


large estimated production figures are 
sufficient to increase the average number 
of burners in use from 2,270,000 in 1941 
to 3,580,000 in 1950. It is expected that 
more than half of the burners converted 
to coal during the war will be reconverted 
to oil after the war is over, but this process 


does not account for a significant portion — 


of the large increase in burners in use. 

For the early postwar years, the con- 
sumption per burner has been held at the 
prewar average (assuming normal weather) 
of 54 bbl. per burner per year, but during 
the last two years of the period consump- 
tion per unit has been decreased slightly, 
on the assumption that greater efficiency 
of postwar burners will materialize. These 
two sets of estimates provide the heating- 
oil estimates shown in Table 7, which 
indicate that this category of demand for 
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distillate fuel oil will amount to 179,000,000 
bbl. in 1950 compared with 121,000,000 
bbl. in 1941, representing an increase of 
48 per cent during the period. 

Estimates of consumption of diesel fuel 
oil reflect the abnormal expansion during 
the war (and the inevitable contraction 
as we return to peacetime conditions) 
plus the continued growth in the use of this 
fuel by trucks and railroads after the war. 


TaBLE 7.—Estimated Demand for Distillate 


Fuel Oil in the United States 
1000 BARRELS OF 42 GALLONS EAcH 


Domestic 


Ex- | Total 
Total ; port 

Heat- . All 

ing Diesel Other da eee 


189,775 
205,473 
220,200 
230,000 
210,000 
200,000 
216,000 
234,000 
246,000 
254,000 


120,908] 27,351| 25,775| 174,034] 15,741 
1942] 121,506 
1943] 106,000 
1944] 106,000 
1945| I10,000 
1946| 131,000] 33,000) 26,000] 190,000] 10,000 
1947| 145,000] 35,500| 27,500| 208,000 8,000 
1948] 162,000] 37,500] 28,500 228,000] 6,000 
I949| 172,000] 40,500] 29,500] 242,000) 4,000 
I950| 179,000] 42,500] 30,500] 252,000) 2,000 


IQAI 


Demand for this product is expected to be 
33,000,000 bbl. in the first postwar year 
(2x per cent greater than in 1941) and 
42,500,000 bbl. in 1950 (55 per cent greater 
than in 1941, the peak prewar year). 

Other uses are expected to increase 
moderately over the period, rising to 
30,500,000 bbl. by 1950. 

In line with the writer’s general pessi- 
mism regarding exports, exports of distillate 
fuel oil are expected to decline constantly, 
so that by 1950 they will amount to only 
2,000,000 barrels. 


Postwar CONSUMPTION OF KEROSINE 


The prewar growth in demand for 
kerosine was largely the result of its use 
in space heaters. The proportion used for 
heating purposes is not available, however, 
chiefly because accurate statistics on the 
number of consuming units are not avail- 
able. Also, some of the range oil used in 


space heaters was sold as distillate fuel 
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oil and not as kerosine. For these reasons, 
any estimate of the proportion of total 
kerosine demand used for heating purposes 
is hazardous, to say the least, but it is the 
writer’s guess that approximately 50 per 
cent was so used. The remaining 50 per 
cent was used for cooking, for illumination, 
and as tractor fuel, although the last 
named category was a relatively small 
part of the total. 


TaBLE 8.—Estimated Demand for Kerosine 


in the United States 
1000 BARRELS OF 42 GALLONS EACH 


Year Domest? Exports Total 

1941 70,023 2,676 72,699 
1942 72,313 
1943 73,000 
1944 73,000 
1945 74,500 
1946 72,000 6,400 78,400 
1947 74,000 3,700 77,700 
1948 76,000 2,600 78,600 
1949 78,000 I,100 79,100 
1950 80,000 600 80,600 


Although the writer believes that the 
use of kerosine for heating purposes will 
continue to expand during the period of this 
forecast, he also believes that consumption 
for other uses probably will decline in total, 
chiefly because with the high incomes ex- 
pected there will be a greater tendency to 
shift to electricity or gas. For that reason, 
the estimates of domestic consumption 
indicate moderate increases over the 
period, with demand in 1950 amounting 
to 80,000,000 bbl., or a 14 per cent increase 
over consumption in 1941. 

For the immediate postwar years, ex- 


_ ports are shown at high levels relative to 


the 1941 exports, in order partly to supply 
areas in Asia and Oceania, which in later 
years are expected to obtain supplies from 
the Far East. The exports are almost 
eliminated by the end of the period, as 
supplies are made available from more 
economical sources. The declining exports 
tend to offset gains in domestic demand 
during the postwar period, so that only a 
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small gain is shown in total demand. These 
estimates are shown in Table 8. 


PosTWAR CONSUMPTION 
oF LUBRICATING OILS 


The domestic estimates shown for 
lubricating oil (Table 9) are calculated 
figures based upon ratios of consumption 
of lubricating oil to that of automotive 
and aviation gasoline and, for industrial 
oils, a correlation with the F.R.B. index 
of production at the levels of that index 
given in Table 1. The ratio used for auto- 
motive consumption in the postwar years 


TABLE 09.—Estimated Demand for Lubri- 


cating Oil in the United States 
1000 BARRELS OF 42 GALLONS EACH 


Domestic 
Total 
Year Total Bel e- 
Auto- | Indus-] Avia- ee mand 
motive] trial | tion 
I94I | 12,000} 19,000] 400 | 31,400) 8,779] 40,179 
1942 37,329 
1943 40,900 
1944 45,600 
1945 44,800 
1946 | 11,400] 16,000] 400 | 27,800] 10,000] 37,800 
1947 | 13,200) 17,200] 400 | 30,800] 9,650] 40,450 
1948 | 14,200] 18,400] 400 | 33,000] 9,400] 42,400 
1949 | 14,600] 19,600] 600 | 34,800] 9,200] 44,000 
1950 | 15,000/ 20,200] 700 | 35,900) 8,900} 44,800 


was 0.02 except for 1946, for which 0.021 
was used. Estimates of consumption of 
aviation oil were based upon a ratio to 
consumption of aviation gasoline of 0.035 
_in 1941 and 0.022 in postwar years, the 
lower figure used in the later years reflect- 
ing the most recent data available to the 
writer. 
The exports include very small amounts 
of aviation grades. In total, the estimates 
of lubricating-oil exports indicate a de- 
clining trend, which is consistent with the 
writer’s view that the United States will 
gradually lose its formerly large export 
business to foreign refiners as manufactur- 
ing facilities are constructed in various 
parts of the world. The estimates of total 
demand, therefore, indicate a figure in 
1950 of 44,800,000 bbl., which is only 
12 per cent greater than in 1941. 
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PostwAR CONSUMPTION OF CRUDE OIL 
AND PRODUCTS 


The foregoing predictions are summa- 
rized in Table 10, which also includes esti- 
mates for miscellaneous products, amounts 
burned at refineries, and losses, in order 
to provide estimates of crude and product 
demand. In addition, an estimate of crude- 
oil exports is given,. which indicates a 
decline to 20,000,000 bbl. in 1948 (repre- 


TaBLE 11.—Estimated Total Demand for 
Crude and Products 


Year 1,000 Bbl. 1,000 Bbl. Daily 
1941 1,594,542 4,370 
1942 1,559,378 4,270 
1943 1,637,800 4,490 
1944 1,748,400 4,780 
1945 1,655,000 4,530 
1946 1,540,700 4,220 
1947 1,684,150 4,610 
1948 1,772,500 4,840 
1949 1,825,100 5,000 
1950 1,872,800 5,130 


senting amounts that are expected to move 
over the border into Canada) from the 
1941 figure of 32,225,000 bbl. In this case, 
also, the writer believes that exports from 
the United States will be partly replaced 


by petroleum from foreign sources. The — 


large miscellaneous figure is based upon 
prewar relationships with the total volume 
of products handled and has been increased 
during postwar years in line with the larger 
demands forecast. 

Based upon these forecasts, the domestic 
demand for crude and products in 1946 
is only 3.7 per cent less than in 1941, and 
in 1950 is 22 per cent greater than in the 
last prewar year. A sharp increase in 
demand is shown in 1947 over the previous 
year, the increase being chiefly attributable 
to the increase in demand for gasoline. 
Exports exhibit a steady decline to a figure 
that in 1950 is less than one half the 1941 
rate. The estimates of total demand for 
crude and products are shown in Table 11. 

These estimates indicate a demand in 
1946 approximately 12 per cent less than 
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in 1944, the estimated peak war year, and 
only 3.4 per cent less than in 1941. Subse- 
quent to 1946, the estimates show con- 
sistent. annual increases, so that the 1941 
demand is exceeded by 1947, and by 1950 
it is 17.5 per cent greater than in 1941. On 
a monthly basis the magnitude of the drop 
from the peak war demand to the minimum 
peacetime demand would be greater of 
course, than the 12 per cent indicated by 
the annual figures. For example, for 
November 1943 the writer estimates that 
total demand was 4,880,000 bbl. per day, 
which is 100,000 bbl. per day greater than 
the estimated average for the year 1944. 


CONCLUSION 


In closing, the writer wishes to sound a 
note of caution. Since this paper has been 
concerned only with the demand for petro- 
leum products and crude and products and 
not with the supply necessary to meet the 
projected demands, the estimates should 


not be used as an indication of the pattern” 
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of requirements for domestic: crude oil. 

In addition to the crude oil produced in 
this country, the total supply of petroleum 
products available to meet requirements 
includes a substantial amount of natural 
gasoline and some imports of residual fuel 
oil and heavy crude. Also, it is generally — 
believed that one important effect of the 
substantial construction of catalytic crack- 
ing plants during the war will be to increase 
the yields of light products at the expense 
of the yield of residual fuel oil, thereby 
making it possible to produce the light 
product requirements with less crude oil 
than would be necessary with the older 
thermal cracking processes. To the extent 
that these developments are effective, 
domestic crude-oil requirements will be 
reduced relative to total product require- 
ments, and imports of residual fuel, or 
heavy crude, will be increased. It also 
follows that the drop in domestic crude-oil 
requirements from the wartime peak to the 
postwar low should be greater than the 
drop in demand for crude and products. 


Postwar Inventories of Crude Oil and Petroleum Products in the 
United States 


By ArBert J. McIntosu* 


(New York Meeting, February 1045) 


ABSTRACT 


Witn petroleum consumption declining 
temporarily after V-J day, the oil industry 
is urged to use this period as a kind of stopgap 
to rebuild its war-depleted inventories and 
help cushion the effect of this decline on pro- 
ducers and refiners. Higher inventories should 
be reestablished, since recent experiences have 
indicated that, by and large, the present inven- 
tories of crude oil are too low even with the 
tremendous current production available. The 
following analysis indicates that inventory 
levels could be built up to about 490,000,000' 
bbl. by the end of 1947, an increase of about 
40,000,000 bbl. over the reported stock -esti- 


mated for the war’s end. If at the end of the ' 


war the military have some 20,000,000 bbl. on 
hand, this inventory will either be resold to 
the industry or certain demands that have 
been assumed to be met by industry will be 
supplied out of these military stocks, which 
would leave about 20,000,000 bbl. (net) to be 


built up from current production. For stock 


rebuilding the industry could use’ 10,000,000 
bbl. of crude plus 10,000,000 bbl. of products, 


- totaling 20,000,000 bbl. If this were spread 


‘ate. | 


over a year, this would mean 55,000 bbl. a 


_ day. By analyzing the average inventories held 


in a year with the total quantity of goods 


handled during the year, the following study 


‘and tables indicate how far the inventories 


should increase in the immediate postwar 
period. 


INTRODUCTION 


For the period immediately following 
V-J day, most of the petroleum economists 
have forecast a considerable decline in the 


Manuscript received at the office of the 
Institute Feb. 21, 1945. Issued as T.P. 1870 in 
PETROLEUM TECHNOLOGY, May 1945. 
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total consumption of petroleum and its 
products in the United States. This will 
be caused by the elimination of most of 
the military demands and the inability of 
civilians to immediately replace auto- 
mobiles, burners, etc., and thus increase 
their requirements to make up for the 
military decline. When the automobile 
industry has been back on full production 
for two or three years, civilians will be 
able to consume much larger quantities of 
gasoline. Delay in the manufacture of new 
oil burners and the time it takes to con- 
struct new homes, adds up to the same 
story for distillate fuels. In reviewing this 
outlook, the question has arisen whether 
the petroleum industry should not use 
this period of lower consumption as a kind 
of stopgap to rebuild its war-depleted 
inventories and help cushion the effect on 
producers and refiners of this sudden drop 
in requirements. Some persons have 
indicated that hundreds of thousands of 
barrels a day could be used for this purpose 
extending over a year or more. Refineries 
will be in existence, which could run over 
5,000,000 bbl. of crude oil a day and crude- 
oil production might be running 600,000 
to 700,000 bbl. a day above the demands 
now forecast for the period after V-J day. 


REASONS FOR MAKING INVENTORIES 


In order to plan intelligently for this 
period, the petroleum industry should 
determine the needs for the establishment 
of higher inventories for crude and petro- 
leum products than have been carried 
during the war. The reasons for trying to 
make such a determination are as follows: 
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1. To provide a guide for individual 
companies as to the probable additional 


cash which would have to be tied up in * 


these larger inventories. ; 

2. To help refiners estimate the probable 
rate of operations required and whether 
they will feel the full impact of the decrease 
in military demands not offset by increased 
civilian demand. 

3. To help producers and all federal 
and other regulatory bodies that will 
want to have a guide for interpreting 
these demand forecasts in terms of crude- 
oil production. 

4. To try to help the industry evaluate 
the effect of the military inventories held 
in the United States and in foreign countries. 

The attached analyses Tables 1-8 are 
based upon V-J day happening on or 
before Dec. 31, 1946, and the conception 
that 1947 will be the first complete postwar 
year. 

Inventories, of course, reflect the goods 
that industry has to carry in order to 
conduct its business but the changes in 
them also reflect the differences between 
supply and demand. They are ‘‘the best 
single criteria of economic operation,” 
as Mr. John Gill quoted in 1931. 


Basis FoR ANALYSIS 


If we had available all of the detailed 
requirements for inventories such as pipe 
line and tank fill, goods in transit, un- 
finished or unblended stocks, shipping 
stocks, etc., we would use these as a basis 
for analyzing inventories. These are not 
available. Certain figures have been pub- 
lished from time to time supposedly 
stating the requirements of finished- 
product inventories but we believe the 
only sufficiently detailed study that has 
been made was that of the Gasoline 
Inventory Committee during the N.R.A. 
days. This study was very carefully made 
over a long period of time and by individual 
locations, and even then the results as 
published provided too large an inventory 
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for the industry, which was proved by 
subsequent events. Various reports have 
also been published, including one by the 


writer, attempting to analyze the require- 


ments of crude oils by fields and areas. 
The writer submitted a report to the Texas 
Railroad Commission in 1938 showing a 
requirement of 225 million barrels of 
refinable crude. To that should be added 
for comparison with present day condi- 
tions, some 5 million barrels of nonrefinable 
crude in California and a similar quantity 
for filling new crude pipe lines, including 
the “Big Inch.” This would mean that 
that report brought up to date would have 
shown a figure of 235 million barrels. 

We find that at the end of March 1945 


the industry expects to have on hand 


445,000,000 bbl. of crude and products and 
at the end of the year might have 450,000,- 


‘ooo bbl. In most cases these are minimum 


stocks necessary to deliver over 5,000,000 
bbl. per day of the individual products 


- required at the proper places. During the 


war these low levels have been under test 
and we believe they represent what analysts 
call low “resistance levels.’”” When you 
think that 450,000,000 bbl. means only 
go days supply from well to distributor or 
ship—or about 3 months supply, including 


crude oil and goods in process—that really 


is not so large when compared with other 


basic industries covering comparable func- — 


tions. Below these levels serious operating 
troubles begin to appear. Crude oil of 
certain kinds runs short in certain places. 
Products run out here and there, ships are 
delayed, tank cars are held up and pipe 
lines are not filled to capacity. All of these 
results have appeared from time to time, 
which gives us a good test of inventory 


» levels that cannot be reduced without trou- 


ble. On the other hand, we believe the indus- 
try as a whole has been surprised at the low 
level of inventories that could be reached 
before the dire results predicted really 
came about. Not to cast any reflections, 
because none are intended, but we can re- 
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member when many persons on the Pacific 
Coast maintained that 125,000,000 bbl. 
of inventories were necessary for that area. 
Experience with much lower inventories 
indicates that it was not necessary. The 
East Coast has existed on an average of 
48,500,000 bbl. plus military stocks during 
the last couple of years and carried on a 
business of 1,700,000 bbl. a day, but of 
course this cannot be compared with other 
areas that produce crude and refine more 
than they consume locally. 

We do not see any particular reason why 
the industry should not have about the 
same quantity on hand at the end of 1946 
as we estimate it will have at the end of 
1945, with one exception. After V-E day 
the demand for residual fuel oil may be 
somewhat reduced, and if this happens the 
inventories of residual fuel oil may be 
considerably higher than forecast at the 
end of 1945. 

In order to try to get some fairly com- 
plete ideas of how far the inventories 
should increase in the immediate postwar 
period, we have shown on the attached 
tables all of the past history of these 
inventories and their related factors. These 
related factors are the production and 
interdistrict receipts or interproduct trans- 
fers in the various areas. Our method of 
analysis has been to relate the average 
inventories held in a year withthe total 
quantity of goods handled during the year 
and have shown as a memorandum a 
calculation of the average number of 
months supply for each of the years 
under consideration. We believe this is 
the best guide for forecasts of future 


_ requirements. We have disregarded the 


very low inventories held in many cases 
during the war period because we do not 
believe that these form a good guide for 


_ the postwar period. The industry should 


reestablish more easy-going levels of 
inventories, so that the shortages and 
disruptions caused by these low inventories 


- would not recur. Another thing that should 
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be taken into consideration would be that 
when tankers return to supply the East 
Coast, larger inventories must be main- 
tained because of the large quantity of 
single deliveries to all locations receiving 
supplies by tanker versus the quantities 
delivered when tank cars are used. This 
is a slight penalty caused by the use of 
tankers as contrasted with tank cars but it 
should be recognized. In practically all 
our forecasts we have allowed a greater 
number of months supply than in the lowest 
prewar years, unless some particular 
condition was known to warrant a lower 
figure. 

The related factors forecast are simply 
the production rates necessary to supply 
the total market as forecast and the 
interdistrict shipments, interproduct trans- 
fers and imports that may come about in 
that period. These were forecast by 
products for each geographic area. 

We believe that recent experiences have 
indicated that, by and large, the present 
crude-oil inventories are too low even with 
the tremendous current production availa- 
ble. Our estimate is that the industry could 
more conveniently and economically carry 
on its business if it were able to maintain 
a crude-oil inventory of about 230,000,000 
bbl. Included in this is 35,000,000 bbl. 
for the Pacific Coast. Some people have 
indicated that they could get along with 
less than this, which undoubtedly is true. 
The 35,000,000 bbl. assumed for 1947 
is considerably below any prewar year in 
either actual figures or- months supply. 
We believe that industry could get along 
with less, but what we are trying to show 
on these schedules for crude as well as | 
products are not the minimum inventories 
that the industry could struggle along with 
but those inventories that would give a 
reasonable flexibility to the industry, 
which would allow some cushioning of the 
severe drop in demand that has been 
forecast by many writers to happen 
immediately after V-J day. Each individual 
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product has been analyzed in detail and 
the results are included in the study. 
Included in gasoline and distillate require- 
ments are fills for the “Little Inch” 
pipe line not in prewar stocks. 


Errect oF MiItirary SUPPLIES 


As mentioned previously, one offset 
to this increase-in inventories that the 
industry might carry after the war would 
be the quantity that might be on hand in 
possession of the military in the United 
States and foreign countries at the close 
of the war. No exact figures, of course, are 
available for these stocks but reasonably 
informed guesses can be secured, and on 
the basis of these we believe the military 
today has in excess of 20,000,000 bbl. on 
hand in the United States which quantities 
are not included in the published inventory 
figures. These naturally fluctuate from 
month to month but we think such a 


figure is reasonably close. By the end of 


- 


the war the military might have on hand 
somewhat less if the larger inventories 
held on the East Coast for prosecution of 
the European war are liquidated, provided 
the European war is terminated con- 
siderably before the Japanese phase. 

Our analysis indicates that inventory 
levels could be built up to about 490,000,- 
ooo bbl. by the end of 1947. Therefore the 
greatest quantity that the industry should 
anticipate putting back into inventories is 
about 40,000,000 bbl. If the military by 
the end of the war have some 20,000,000 
bbl. on hand, this inventory will either be 
resold to the industry or certain demands 
that have been assumed to be met by 
industry will be supplied ovt of these 
military stocks, and the industry would 
have to back up a similar quantity in its 
own tanks. Therefore it makes little 
difference what decisions are made re- 
garding this inventory, the economic effect 
of its existence would be the same. This is 
also true to some extent for the inventories 
held by the military in foreign countries. 
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So little is known regarding these quantities 
or their distribution that the writer has 
had to eliminate these from consideration — 
in these conclusions. We believe neverthe- 
less that some part of these inventories 
would affect the situation in the United 
States. 


FINISHED PRODUCTS 


The final conclusion is that the industry 
most likely can figure on running about 
10,000,000 bbl. more in its refineries in 
1947 than the demands would indicate and 
use these excess runs for inventory re- 
building. This would make the industry 
inventories of products as follows: 


BARRELS 
Forecast for 12/31/1945 or 
46—total refined prod- 
licts.< 7 . 230,000,000 


Estimate of military inven- 
tories of finished prod- 
UCESy » ng.s.cds n. sie vs vy bce, » 20,000,000 Marner 

c mum) 

Total inventories, industry 
and military........... 250,000,000 (maxi- 

mum) 

Inventory requirements— 
maximum 1947......... 

Total that can be run and 


stored as finished prod- 


260,000,000 


10,000,000 
27,500 bbl. per day — 


In addition to this 10,000,000 bbl. of 
finished products, which refineries could 
trun for inventory rebuilding, producers 
most likely could count upon the produc- 
tion of 10,000,000 bbl. for rebuilding crude 
inventories as such, because the present 
outlook is that the industry may wind up 
the war with about 220,000,000 bbl. on 
hand and our present analysis indicates 
that the industry could very well rebuild 
this inventory to 230,000,000 bbl. to. 
help cushion the effect of the reconversion 
period cutback. 


SUMMARY 


Summarizing this study, we believe the © 
industry could use 10,000,000 bbl. of — 
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products plus 10,000,000 bbl. of crude, 
or a total of 20,000,000 bbl. of crude oil 
and products, for purposes of stock re- 
building without exceeding proper economic 
levels and causing waste by excessive 
losses through leakage or evaporation, 
not to mention loss on overinvestment and 
insurance. If this were spread over a year, 
it would mean 55,000 bbl. a day. If it were 
assumed that demand for crude oil would 
drop from 4,700,000 bbl. a day to 4,000,000 


_ bbl. a day. after V-J day, producers could 


count on 4,055,000 bbl. a day as needed for 
demand and stockbuilding, and refiners, 
instead of cutting back the whole 700,000 
bbl. a day, could figure on a reduction of 
only 672,500 bbl. a day. Saying it another 
way, the effect of stock rebuilding on either 
the producer or refiner would amount to 
only around 1 per cent. This additional 
quantity is not much, but it seems to the 
writer that it is just as important to 
determine as though the results showed a 
very large figure. There may be some 
postwar rebuilding of secondary or con- 


. sumer inventories, which would cause a 


demand during that period somewhat 
above current consumption. How much this 
would be we have no way of estimating. 
We believe, however, that the quantities 
could not be nearly as large as those shown 


in this analysis of reported inventories. 


be 


The industry generally would not want 
to carry inventories higher than necessary 


and the public interest should be con- 


sidered to prevent the resultant waste 


__-when aboveground stocks are excessive. 


It is true, of course, that the relation 
between aboveground and belowground 


% supply should be taken into consideration 


but the United States for many years 


should have sufficient reserves within its 


own boundaries to make this factor 
relatively unimportant. Where an industry 
has to depend upon sources outside of the 
United States for a large part of its raw 


ee 
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material, there is justification and perhaps 
necessity for a much greater month’s 
supply. This is not the case for petroleum. 

The writer in his previous reports in- 
cluded a possible stock build-up figure 
after V-J day much larger than now sub- 
mitted. We believe that this has been the 
experience of those few who have studied 
the situation. The greater the study, the 
lower the totals. We have had the benefit 
of many comments from confreres and 
with only one exception the comments 
were that our figures were too high. We 
revised some of the figures downward, and 
wish to thank our good friends for their 
help. 

In trying to test our conception of proper 
postwar inventories, we have looked at 
prices as a confirmation but not as an aid 
to original selection. This seemed necessary 
in view of the reasons for changes in 
inventories. If supplies are more than 
demand, inventories naturally increase 
until corrections take place. During these 
times, if economic law were fully operating, 
prices should decline. Contrawise, when 
inventories are lower than normal, they 
are a reflection of inadequate supply, 
and when this happens, prices should be 
firm. In‘many instances, this relationship 
between inventory levels and prices con- 
firmed the choice of the years selected for 
determining a normal “month’s supply.” 
Where this relation did not appear, other 
conditions probably occurred that led us 
to ignore those ‘particular years in trying 
to arrive at conclusions for use in our 
postwar estimates. For prices, we have 
shown the calendar year averages as well 
as the same prices using a six months lag. 
With these data and all of the past in- 
ventories, anyone may arrive at different 
conclusions. If we have helped in the 
determination of some sound ideas regard- 
ing inventory requirements, we shall have 
been fully repaid for these efforts. 
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TABLE 1.—Inventories of Crude and Products, by Areas in the United States 
THOUSANDS OF 42-GALLON BARRELS 


r 
B 
Inventories on Hand Related Factors ' a 
; $ 
xi Month's > 
eae Crude Receipts Supply 
3/31 6/30 9/30 12/31 Average | Runs to |of Finished Total - i 
Stills Prods. “s 
East Coast District ' 
1937 50,342 57,496 64,324 57,479 57,400 198,080 | 240,160 438,240 1.572 
1938 60,703 61,683 61,847 55,978 60,000 180,606 | 242,647 423,253 1.701 
1939 61,310 66,699 67,227 61,465 64,200 192,381 | 270,839 - 463,220 11663°e2 
1940 59,032 73,099 81,659 72,6212 | 71,500 204,465 | 302,888 597,353 1.691 
TQ4t 59,500 | 65,943 | 76,571 | 74,755%| 69,200 217,046 | 324,571 541,617 | 1.533 
1942 48,379 44,257 54,682 “41,184 47,100 161,442 | 275,212 436,654 1.294 _ 
1943 34,423 40,136 49,820 52,073 44,200 194,219 | 305,364 499,583 1.062 - 
1944 44,474 51,658 63,276 53,276 53,150 256,990 | 358,300 615,290 | 1.037 i 
1945 42,000 
1947 65,700 71,100 80,000 73,200 72,500 216,000 | 319,000 535,000 1.626 F 
Gutr Coast District : 
1937 70,178 73,824 17,737 80,958 75,700 332,756 170 332,926 | 2.729 . 
1938 81,035 84,807 89,588 82,474° 84,500 354,809 354,809 2.858 
1939 79,208 82,015 79,754 80,739 80,400 382,400 382,400 | 2.523 : 
1940 82,701 89,292 93,973 94,719 90,000 383,005 1,927 384,032 2.806 
1941 96,780 | 100,187 93,976 98,7967 | 97,400 417,532 - 1,597 419,129 | 2.789 
1942 106,320 104,282 103,816 | 107,943 105,500 360,302 2,071 362,373 3.494 
1943 | 105,685 97,321 99,633 | 107,395 | 102,400 392,136 2,190 394,326 | 3.116 
1944 108,255 106,269 109,274 | II1I,028 108,700 493,407 1,282 494,689 2.637 
1945 | 108,250 ; 
__ 1947 89,800 88,000 88,900 92,100 89,700 420,000 2,000 422,000 2.551 
INLAND DIsTRICTS : 
1937 288,526 | 206,169 | 206,677 | 208,616 295,000 440.459 Not 449.459 7.876 
1938 304,039 | 287,650 | 271,828 | 259,112° | 281,000 429.266 | Available 429,266 7.855 
1939 261,502 | 259,399 | 228.932 | 231,579 245,300 465.405 58,0007 523.405 5.624 
I940 249,650 | 252,762 | 252,665 | 251,948 251,800 505,669 63,0007 568,669 5-323 
IQ4I 257,791 | 247,477 | 237,511 | 241,285/] 246,000 561,481 68,928 630,409 4.683 
1942 255,037 | 239,200 | 227,366 | 223,154 236,500 582.495 61,319 643,814 4.408 
1943 231,218 | 224,922 | 221,615 | 225,638 225,800 579.515 73.846 653,361 4.147 
1944 233.424 | 230,904 | 224,486 | 228,030 220,250 619,528 | 101,884 721,412 3.813 
1945 222,050 
1947 224,800 | 227,200 | 228,000 | 227,800 226,900 568,000 70,000 638,000 4.268 
CALIFORNIA . : 
1937 125,554 | 124,165 121,804 | 127,044 125,000 203,145 17,467 220,612 6.799 
1938 142,434 | 149.974 153.324 | 158.3577 | 151,000 2Q0,334 10,680 211,014 8.587 
1939 161,783 160,533 153.061 | 152,055 157,000 198,564 6,551 205,115 9.185 
1940 153,237 154,741 149,162 | 145,206 149.900 201,023 4.426 205.449 8.755 
1941 143,917 138,265 136,778 137,492" | 139,000 213,133 9,031 222,104 7.508 
1942 136,443 | 127,958 | 126,731 | 125.6590 129,200 230,164 14 685 244,849 6.332 
1943 126,494 | 121,707 110,301 98,048 II4,400 263,868 21,146 285,014 4.817 
1944 86,209 84,162 80,454 86,027 86,700 293,657 | 39,550 333,207 | 3.122 
1945 72,100 
1947 96,700 94,700 94,700 96,700 95,700 250,000 5,000 255,000 | 4.504 
ToTaL UNITED STATES 
1937 | 534,600 | 551,654 | 560,542 | 564.9007 | 553,100 | 1,183,440 20,673 1,213,113 | 5.471 
1938 589,111 | 584,204 | 576,587 555,921, 576,500 | 1,165,015 27,806 1,192,Q1I 5.799 
507,703 : 
1939 | 563,863 | 568,646 | 529,574 | 525,838 | 546.900 | 1,238,840 | 25,065 | 1,264,805 | 5.180 
1940 | 544,620 | 566,804 | 577,459 504,584, 563,200 | 1,294,162 | 41,089 | 1,335,251] 5.062 
503,277* : 
T94r | 557,988 | 551,872 | 544,836 552,326, 551,600 | 1,409,102 | 46,536 | 1,455,728 | 4.547° 
555,810 
1942 | 546,779 | 515,697 | 512,595 | 497,940 | 518,300 | 1,334,103 1,350,092 4.60 
1943 | 497,820 | 484,086 | 481,360 | 484,054 | 486,800 | 1,429,738 11433,778 is x 
1944 | 472,362 | 472,993 | 486,490 | 479,201 | 477,800 | 1,663,582 1,667,482 | 3.438 
444,400 450,000 


477,000 81,000 | 491,600 | 489,800 84,800 | 1,454,000 1,529,000 


* New basis 71,314 TB. » New basis 77,430 TB. © New basis 83,604 TB. 4 New basi 
* New basis 260,114 TB. / New basis 241,925 TB. 2 New basis as ‘TBs * New ae ee 
* New basis. 7 Estimated. 
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TABLE 2.—Inventories of Crude Oil, by Areas in the United States (Includes Heavy Crude in 
California) 
THOUSANDS OF 42-GALLON BARRELS 


Inventories on Hand isleted Average Prices 
Year Months 
Crude Runs, UPPIY Yearly Six 
3/30 6/30 9/30 12/31 Average | Thous. Bbl. Dollars | Months 
Yearly per Barrel Lag 
East Texas 
East Coast District PasrcdhPice 
1937 13,304 15,464 14,782 13,744 14,300 198,080 0.866 | $1.31 $1.35 
1938 15,547 13,392 12,441 12,682 13,500 180,606 0.807 1.28 T.56 
1939 12,505 13,774 11,758 12,717 12,700 192,381 0.792 1.09 I.09 
1940 I1,926 17,076 14,915 13,885 14,400 204,465 0.845 I.10 Tz 
IQ41 11,640 13,742 14,151 11,652 12,800 217,046 0.708 I.20 L258 
1942 8,310 7,505 7,456 6,619 7,400 161,142 0.551 1.25 IL25 
1943 6,084 9,060 8,167 8,227 8,100 194,219 - 0.501 Pres 25 
1944 9,504 10,141 10,575 10,800 10,300 256,990 0.481 T.2s 
1945, 10,800 : 
1947 15,700 15,700 13,700 13,700 14,700 216,000 0.817 oat 
Gutr Coast District Gulf Coast 34° Gr. 
3 __ Posted Price 
1937 32,027 34,200 34,166 32,617 33,300 332,570 1.202 $1.28 $1.29 
1938 |° 33,570 34,026 35,386 34,492 34,400 354,809 1.163 1.26 1.20 
1939 35,643 33,775 27,123 30,214 31,700 382,400 0.995 1,16 1.16 
1940 31,944 34,182 34,655 34,759 | 33,800 383,005 1.059 1.16 1.20 
9 35,22 40,47 30,059 36,19T 35,400 417,532 1,104 1.30 1.3 
IQ4I 8,228 4 6,6 8 8 6 
1942 41,589 40,816 39,841 41,9032 41,000 360 302 1.366 1.36 1.36 
1943 44,163 45,703 45,445 47,908 45,800 392,136 1.402 1.36 1.36 
1944 49,608 | 46,468 | 44,242 | 46,064 46,800 493,407 1.138 1.36 | 
1945 47,000 | 
1947 35,000 35,000 35,000 35,000 35,000 420,000 I.000 | 
Oklahoma 36° Gr. 
INLAND DISTRICTS Posted Price 
1937 219,596 | 226,919 | 230,368 | 230,058 | 226,700 440,639 6.045 $1.21 $1.22 
1938 229,429 212,961 201,259 | 190,720 208,600 429,266 5.831 I.18 1.08 
1939 189 482 187 747 159,584 | 161,749 174,600 465,405 4.502 I.02 1.02 
1940 172,037 176 223 178,856 | 180,373 176,900 505,060 4.198 1.02 1.04 
IQ4I 179,742 170,570 161,072 | 162,065 168,400 561,481 3.599 nee} Dekh 
1942 173,945 | 167,993 | 158,367 | 153,568 | 163,500 582,495 3.368 15 i ony 
1943 156,584 | 152,314 | 150,304 | 154,417 | 153,400 579,515 3.176 T 27 Lal 
1944 152,071 | 150,784 | 145,457 | 145,115 | 148,400 619,528 2.874 1.17 
1945 143,400 
1947 145,800 145,800 I45,800 | 145,800 145,800 568,000 35080" 5) - 5 Eee 
Kettlemen Hills 
CALIFORNIA : 35° Gr. Posted Price 
1937 32,969 | 32,730 30,955 | 30,4072| 31,800 203,145 1.878 $1.27 $1.27 
1938 47,048 50,350 51,205 53,531 | 50,700 200,334 3.037 27 1.27 
1939 55,007 53,011 51,189 48,628 52,000 198,654 3.141 ean 1.25 
1940 49,475 48,507 47,900 47,6001 48,400 201,023 2.889 L.22 1.20 
1941 49,171 45,020 45,170 | 45,770 46,400 213,133 2.612 1,21 1.23 
1942 50,285 | 46,564 | 45,091 | 43,635 | 46,400 230,164 | 2.419 1.23 Beck) 
1943 44,852 43,528 41,276 39,499 42,300 263,868 1.924 1.23 1.23 
1944 31,803 28,356 29,061 26,900 29,000 203,057 I.185 . 23 
1945 23,000 
1947 35,000 35,000 35,000 35,000 35,000 250,000 1.680 
ToTaL UNITED STATES 
1937 297,896 | 309,313 | 310,271 | 306,826¢ | 306,100 | 1,183,440 3.109 
1938 320,194 | 310,729 | 300,291 291,425% | 307,200 1,165,015 3.164 
1939 | 292,727 | 288,307 | 249,654 | 253,308 | 271,000 | 1,238,840 | 2.625 
to40 | 265,382 | 275,988 | 276,320 | 276,615 | 273,500 | 1,204,162 | 2.536 
1941 278,781 | 270,406 | 257,052 | 257,678 | 266,000 | 1,409,192 2.265 
1942 | 274,129 | 262,878 | 250,755 | 245,754 | 258,300 | 1,334,103 2.323 
1043 252,583 | 250,005 | 245,192 | 250,051 | 249,000 | 1,429,738 2.095 
1944 | 242,980 | 235,749 | 229,335 | 229,779 | 234,500 | 1,063,582 | 1.692 
1945 224,200 j 220,000 
1947 231,500 | 231,500 | 229,500 | 229,500 | 230,500 | 1,454,000 1.902 


a New basis 43,919 TB. 
¢ New basis 320,338 TB. 


+’ New basis 52,737 TB. ; 
4 New basis 290,631 TB. 
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TABLE 3.—Inventories of Total Refined Products, by Areas in the United States 
THOUSANDS OF 42-GALLON BARRELS 


a  ————————————— 


Inventories on Hand Related Factors 

Year : Receipts wee e 

Refinery Incl. Pply 

3/31 6/30 9/30 12/31 Average Output Pransters Total 
from Crude 
East Coast DISTRICT 
1937 37,038 | 42,032 49,542 43,735 43,100 207,878 | 240,160 448,038 I.154 
1938 | 45,156] 48,291 49,406 43:296 46,500 188,866 | 242,647 431,513 1.293 
53,050 

1939 | 48,715 | 52,925 55,469 48,748 51,500 202,963 | 270,839 473,802 1.304 
1940 | 47,106| 56,023 66,744 58,736 | 57,100 211,564 | 302,888 514452 | 1.332 
1941 47,860 | 52,201 62,420 63,103° 56,400 219,019 | 324,571 543,590 1.245 
1942 | 40,069] 36,752 47,226 34,565 39,700 170,720 | 275,212 445,932 1.068 
1943 | 27,439] 31,076 41,653 43,840 36,100 199,488 | 305,364 504,852 | 0.858 
1944 | 34,970] 41,517 52,701 42,476 42,850 |. 262,756 | 358,300 621,056 | 0.828 
1945 | 31,200 : 
1947 50,000 55,400 66,300 59,500 57,800 222,000 | 319,000 541,000 1.282 


Gutr Coast DIstRIcT 


1937 38,151 | 39,624 43,571 48,341 42,400 339,873 170 340,043 1.496 
1938 | 47,465] 50,871 54,202 47,982 50,100 361,209 361,209 | 1.664 
49,2029 
~ 19390 | 43,625! 48,240 52,631 50,525 48,700 393,151 393,151 | 1.486 
1940 | 50,757| 55,110 59,318 59,963 56,200 391,102 1,927 393,029 | 1.716 
1941 | 58,552] 59,713 57,317 | 60,6054] 59,000 430,990 1,597 432,587 | 1.637 
1942 | 64,731] 63,466 63,975 66,011 64,500 375,519 2,071 377,590 | 2.050 
1943 | 61,522] 51,558 54,188 59,487 56,600 409,471 2,190 411,661 | 1.650 
1944 58,647 59,801 65,032 64,064 61,900 515,241 1,282 516,523 1.438 
1945 61,250 7 
1947 54,800 53,000 53,900 57,100 54,700 436,000 2,000 438,000 1.499 
INLAND DISTRICTS 
1937 68,930 69,250 66,309 68,558 68,300 466,212 Not 466,212 1.758 
1938 | 75,510] 74,680 70,509 68,392 72,400 447,787 | Available 447,787 | 1.940 
9,394% 
1939 | 72,020} 71,652 69,348 | 69,830 70,700 479,947 | 58,000(Est)} 537,947 | 1.577 
1940 | 77,613} 76,539 73,809 71,575 74,900 522,145 | 63,000(Est)| 585,145 | 1.536 
1941 | 78,049] 76,907 | 76,439 | 79,220°| 77,600 581,994 | 68,928 650,922 | 1.430 
1942 81,692] ° 71,207 68,9909 69,586 73,000 602,277 61,319 663,596 | , 1.320 
p43 ee pha rp be [past pageo 600,427 73,846 674,273 1.288 
1944 1,353 0,120 79,029 2,015 0,850 642, 101,88 
Ba Siaes 42,439 4 744,323 1.303 
1947 79,000 81,400 82,200 82,000 81,100 588,000 70,000 * 658,000 1.479 
CALIFORNIA 
1937 | 92,585| 91,435 90,849 | 97,537/| 93,200 216,017 | 17,46 234,38 
1938 94,786 99,022 102,119 | 104,826 100,300 213,260 re hae ceaean ae " 
1939 | 106,776] 107,522 | 102,472 | 103,427 105,000 213,555 6,551 220,106 5.725 
1940 | 103,762] 103,234 | 101,262 97,005 IOI,500 |~- 211,845 4,426 216,271 5.632 ' & 
I94I | 94,746] 92,645 91,608 91,722} 92,600 226,999 9,031 236,030 | 4.708 © 
1942 86,158 81,394 81,640 82,024 82,800 243,866 14,685 258,551 84 y 
aA ee phe coess reg 72,100 echoes 21,146 299,080 2893 
, 1393 0,027 57,700 305,32 1550 > ’ { 
1945 | 49,100 ‘ Poth a 347514 1h aoe | 
1947 61,700 59,700 59,700 61,700 60,700 265,000 5,000 - 270,000 2.608 
ToTaL UNITED STATES e 
1937 | 236,704| 242,341 | 250,271 | 258,171" |) 247,000 | 1,230,880 5,603 1,276,51 ee 
1938 | 262,017| 273,473 | 276,296 | 264,496 | 269,300 | 1,211,122 en ger ene es 
277,071% 
1939 | 271,136] 280,339 | 279,920 | 272,530 | 275,900 | 1,289,616 | 38,008 1,327,71 
1940 | 279,238] 290,900 | 301,133 | 287,909 | 289,700 | 1,336,656 31.383 11388,009 | ais0$ 
2 ; 20 7 : 
1941 1 279,207] 281,466 | 287,784 | 204,650 | 285,600 | 1,459,002 | 62,018 1,521,020 2.253, 
298,747 ,. 
1942 | 272,650] 252,819 | 261,840 | 252,186 260,000 | 1,392 382. 38,469 1,430,851 , 
1943 | 245,237 733,421 236177 234,003 | 237,200 1,487,330 32,248 rsio.s78 120m 
; i : 2 | 243,300 
1945 | 220,200 ; aanieed 43,3) 1,728,760 | 36,800 1,765,560 1.654 : 
1947 | 245,500| 240,500 | 262,100 | 260,300 254,300 | 1,511,000 88,000 1,599,000 1.908 
« New basis. + New basis 57,429 TB. «¢ New basis 65,778 TB. 4 New basis 61,220 TB. 


New basis 79,860 TB. / New basis 84,025 TB. 4 New basis 91,989 TB. New basis 244,659 TB. 


ALBERT J. McINTOSH 
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TABLE 4.—Inventories of Motor Fuel (Finished and Unfinished), by Areas in the United 


States 
‘THOUSANDS OF 42-GALLON BARRELS 
Inventories on Hand Related Factors Average Prices 
Year Refinery Months’ 
e Aver. | Output Supply bets < 
3/31 | 6/30 | 9/30 | 12/31 Wee ase : Receipts'|- Total cone Months 
Blended Gallon | 18 
East Coast District N. Y. Harbors 
1937 18,757| 19,442 | 18,790 | 18,754 | 18,900 81,096 | 108,415 }) 180,511 1.107 7,28¢ 7.06¢ 
1938 23,249) 22,562 | 19,160 | 17,597 | 20,600 73,537 | 108,080 | 181,617 1.361 6.47 6.13 
1939 22,639] 21,755 | 18,653 | 18,868 | 20,500 78,807 | 119,345 | 198,242 I. 241 6.19 6.306 
1940 22,472| 22,754 | 20,536 | 18,622 | 21,100 77,344 | 123,205 | 200,549 1.263 5.81 5.78 
IQ41 20,897| 22,614 | 19,112 | 21,183%| 21,000 85,379 | 135,643 | 221,022 1.140 Tey 8.27 
1942 | 16,908] 14,436 | 13,299 | 10,936 | 13,900 | 61,135 106,500 | 167,635 0.995 9.21 9-47 
1943 10,503| 10,485 9,700 | 11,906 | 10,700 | 68,436 | 118,000 | 186,436 0.689 9.20 9.20 
1944 I1I,635| 11,606 | 11,654 | 12,237 | 11,800 89,951 | 172,700 | 262,651 0.539 9.16 
1945 -| 11,600 
1947 20,400| 20,400 | 18,600 | 18,600 | 19,500 83,000 | III,000 | 194,000 I. 206 
Gutr Coast DISTRICT Gulf Coast¢ 
1937 13,738] 11,618 | 10,447 | 15,093 | 12,700 | 144,129 144,129 1.057 6.23¢ 5.91¢ 
1938 I7,707| 13,967 | 12,885 | 13,273 | 14,500 | 156,869 150,869 1.109 5.38 5.08 
1939 | 14,472] 14,062 | 13,427 | 17,376 | 14,800 | 172,178 172,178 1.032 5-33 5.42 
I940 22,390| 20,660 | 16,592 | 17,374 | 19,200 | 161,127 161,127 | “1.430 4.57 4.32 
1941 | 20,742] 16,859 | 14,984 | 19,1344| 17,900 | 189,469 189,469 | 1.134] 5.46 5.87 
IQ42 26,733] 23,303 | 21,514 | 21,169 | 23,100 151,363 151,363 1.831 5.48 5.56 
1943 | 25,047| 16,134 | 15,623 | 17,257 |.18,500 | 156,014 156,014 1.423 5-75 5-75 
1944 20,005| 18,947 | 18,356 | 19,978 | 19,300 | 211,414, 211,414 1.005 5.71 
1945 | 22,400 
1947 | 17,900! 14,900 | 13,900 | 16,900 | 15,900 | 178,000 178,000 1.072 
INLAND DisTRICTS y Group 3¢ 
1937 | 33,748] 30,075 | 23,679 | 28,372 | 29,000 | 253,949 Not 253,949 | 1.370] 5.80¢| 5.4I¢ 
1938 | 34,398] 20,724 | 24,246 | 26,267 | 28,700 | 248,078 Available | 248,078 1.388 5.04 4.81 
1939 | 32,484} 29,028 | 24,283 | 29,468 | 28,800 265,052 35,000f | 300,652 I.150 4.89 4.88~ 
1940 | 39,776| 33,106 | 28,556 | 31,774 | 33,300 | 282,019 | 40,000/ | 322,019 | 1.241 | 4.61 4.74 
1041 | 39,951] 34,230 | 30,864 | 36,780 | 35,400 | 310,528 | 46,720 | 357,248 | 1.189 | 5.45 5.84 
1942 | 45,961| 33,106 | 27,220 | 29,690 | 34,000 | 280,225 | 40,515 | 329,740 | 1.237 | 5.76 5.86 
1943 | 37,093] 30,421 | 27,927 | 31,396 | 31,800 | 276,192 45,025 | 321,817 1.186 5.92 5.98 
1944 | 40,183] 36,266 | 32,037 | 38,645 | 36,900 | 311,758 | 61,522 | 373,280 1.186 | 5.96 
1945 38,300 
1947 | 40,8001 35,700 | 31,800 | 35,700 | 36,000 | 295,000 45,000 | 340,000 E27 tr 
CALIFORNIA California 
1937 | 15,408 14,148 | 12,464 | 14,771 | 14,200 | 79,967 79,907) | 2.131 | 5.42¢ | 5-58¢ 
1938 | 16,923 14,278 | 12,795 | 14,543 | 14,600 | 77,528 77,528 2.200 5.06 4.58 
1939 | 17,520, 15,443 | 14,629 | 17,153 | 16,100 | 79,774 719,774 | 2.422 4.62, 5-18 
5.01 4.94! 
1940 | 19,072] 17,049 | 16,223 | 16,639 | 17,200 | 76,885 76,885 | 2.685 | 4.55 4-33 
I94r | 17,116] 16,057 | 15,003 | 16,992 | 16,300 | 85,734- 85,734 | 2.281 | 4.56 4.76 
1942 17,242| 16,672 | 16,113 | 18,331 | 17,100 85,248 85,248 2.407 4.73 4.76 
1943 | 20,874] 20,590 | 15,969 | 14,768 | 18,100 | 91,783 91,783 | 2.366 | 4.76 4.75 
1944 | 15,424| 15,165 | 14,339 | 15,757 | 15,200 | 109,681 109,681 | 1.663 | 4.75 
- 1945 |. 12,600 
1947 | 17,700| 15,700 | 15,700 | 17,700 16,700 | 100,000 100,000 2.004 
: TotaL UNITED STATES , 
1937 | 81,651] 75,283 | 65,380 | 76,990 | 74,800 | 559,141 144 | 559,285 1.605 
1938 | 92,277| 80,531 | 69,086 41,680 | 78,400 | 556,012 79 | 556,001 1.692 
1939 | 87,121| 80,288 | 70,992 | 82,865 | 80,200 | 596,501 47 | 596,548 | 1.613 
1940 | 103,710| 93,569 | 81,907 | 84,409 | 90,800 | 597,375 97 |597,472 | 1.824 
1941 | 98,706] 89,760 | 79,963 | 94,098"| 90,600 | 671,110 335 |671,445 | 1.619 . 
1942 | 106,844| 87,517 | 78,146 | 80,126 | 88,100 | 586,971 99 | 587,070 | 1.801 
1943 | 94,114] 77,030 | 69,219 | 75,327 | 79,100 | 592,425 197 |592,622 | 1.602 
10944 | 87,247] 81,984 | 76,986 | 86,617 | 83,200 | 722,804 722,804 | 1.381 
1945 | 84,900 
1947 | 96,800| 86,700 | 80,000 88,900 | 88,100 | 656,000 656,000 1.612 


@ 1937-1938 65 and above octane (low) ; 1939, 68 octane; 1940, 68-70 octane (low); 1941-43, 72-74 octane (low) 


> New basis 20,618 TB. 


4 New basis 19,445 TB. 
/ Estimated. 


9 New basis. 


Pye 1938 65 and above octane; 1939-40, 68-70 octane; 
se Baa 20 ¢ All years, 68-70 Octane Chicago 


4 New basis 93,844 TB. 


1941-1943, 72-74 octane (low). 
Journal of Commerce (low). 
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TABLE 5.—Inventories of Kerosine, by Areas in the United States 
THOUSANDS OF 42-GALLON BARRELS 


Related Factors Average Prices 


Inventories on Hand 


Month’s 

Supply | Yearly Six 
Centsper| Months 
Gallon Lag 


Year 


3/31 | 6/30 | 9/30 | 12/31 fies Refinery! Receipts | Total 


Output 


East Coast DIstRIcT N. Y. Harbor 


1937 | 1,117 1,739 2,273 1,512 1,700 | 11,024 18, J037 | 1.117) 17391 2.273] 1,512] 1,700] 11,024 | 18,806 | 29,830] 0.684 | 29,830 0.684 | 5.80¢> | 5.94¢ i 
1938 925 1,624 | 2,456] 1,356] 1,600 9,208 20,265 29,473 0.651 | 5.142 4.60 
1939 841 1,453 | 2,248] 1,318 | 1,500 |- 9,120 | 22,795 31,9015 0.564 | 4.62° 5.20 
1940 619 1,477 2,866 2,428 1,800 | 11,447 27,560 39,007 | 0.554 | 5.36° 5.05 
IQ4I | 1,146 1,304] 3,220] 2,489 | 2,000 9,189 25,016 34,805 0.690 | 5.16% 5.40 
1941 | 4,076%.| 3,084°| 7,308%/ 6,561°] 5,400% .| 1.862 
1942 | 2,456 2,389 | 4,732 | 2,853] 3,100 7,929 | 23,360 31,289 1.192'| 6.27% 6.98 
1943 | 1,149 2,168 | 3,980] 3,062] 2,600 7,561 28,835 36,396 0.857 | 7.02> 7.10 7 
1944 | 2,000 3,595 6,142 4,473 4,050 9,523 28,400 37,923 1.282 | 7.10% 7 
1945 1,500 
_1947 | 2,500 | 3,300 | 6,000 | 3,400 | 3,800] 10,000 | 25,000 | 35,000 | 1.305_ af 
; Gutr Coast District Gulf Coast 
1937 | 1,720 2,677 | 3,799 2,917 Ex “1937 | 1,720 | 2,677] 3,799] 2,017] 2,800) 26,278) | 26,278) 1.270. 1278 26,278 1.279 | 5.01¢4 | 4.81¢ 
1938 | 2,363 4.348 | 4,587 | 3.249| 3,600] 28,304 28,394 | 1.522 | 4.22¢ 3.80 
1939 | 2,138 3,231 | 3,969] 2,690] 3,000 | 30,122 30,122 I.195 | 3.874 4.20 
1940 915 2,219 | 3,621 | 3,800] 2,600 | 32,061 32,061 0.973 | 4.134 3.66 
1941 | 2,746 | 4,649] 4,042] 3,462° 3,700] 31,751 31,751 1.398 | 3.574 | 3.84 
1942 | 2,737 | 3,465] 3,444] 3,746] 3,300] 22,583 22,583 | 1.753 | 3.90% | 3.94 
1943 | 1,322 2,446 | 2,331 | 3,942] 2,500] 28,363 ° 28,363 1.058 | 4.084 435 
1944 | 1,811 2,416] 3,397| 2,032] 2,400 | 33,000 33,000 0.873 | 4.125¢ 
1945 | 1,500 
1947 | 2,100 3,200 | 3,300 | 3,400 | 3,000 | 32,000 32,000 _1947 | 2,100 | 3,200 | 3,300 | 3,400 | 3,000 | 32,000 | _—_—|._- 32,000 | r.125_ 
INLAND DISTRICTS Group 3 
1937 | 1,715 1,660 | 2,059] 1,781 | 1,800] 22,952 Not 22,952 0.941 | 4,02¢4 | 4.03¢ 
1938 | 1,837 2,039 | 2,259] 2,089] 2,100 | 22,759 | Available} 22,750 1,107 |. 3.89% 3.62 
1939 | 1,656 | 2,173] 2,658] 2,510] 2,300] 24,625 2,000/ | 26,625 | 1.037 | 3.474 | 3.62 
1940 | 1,484 2,102] 2,680] 2,158] 2,100] 27,052 2,000/ | 29,052 0.867 | 3.864 4.03 
1941 | 1,861 2,514 | 3,394] 2,721% 2,600] 29,489 1,825 | 31,314 | 0.906 | 4.284 | 4.38 
1942 | 1,986 | 2,769] 3,380] 2,940] 2,800] 34,599] -1,825 36,424 | 0.922] 4.38¢ 4.38 
1943 | 1,885 3,038 3,977 1,697 2,700 | 32,945 3,285 36,230 0.894 | 4. 384 4.38 
1944 | 2,271 | 3,354| 4,679] 4,155 | 3,650] 33,394 4,200 37,594 | 1.165 | 4.384 
1945 | 2,900 
1947 | 1,700 2,800 | 3,500! 3,200] 2,800 | 32,000 3,000 35,000 0.960 
CALIFORNIA = ; 
1937 | 844 705 708 873 800 5,054 5,054 | 1.900 | 4.0r¢ -41¢ 
1938 968 I,I9I 1,195 I,105 1,100 4,219 4,219 3.125 | 4.14 a0 
1939 970 | 1,092] 1,077] 1,058] 1,100] 4,654 4,654 | 2.835 | 4.09 3.689 
1940 | 1,006 I,012 1,087 1,126] 1,100 3,322 3,322 3.971 | 3.6 3.85' 
1941 971 1,142 1,006 927 1,000 2,157 2,157 5.556 | 3.63 3.57" 
1942 721 874 807 525. 800 2,363 2,363 4.061 | 3.50 -37* 
1943 512 585 622 658 600 3,401 3 401 2.120 | 3.43 aioe 
1944 485 460 430 491 500 2,614 2,614 2.205 | 3.18 3.18) 
1945 300 
1947 | 1,000 1,000 | 1,000 | 1,000 | 1,000 5,000 5,000 2.400 
ToraL UNITED STATES 
1937 7,100 | 65,308 
1938 8,400 | 64,580 
1939 7,000 | 68,521 
1940 7,600 | 73,882 
1941 9,200 | 72,586 72,777 


14,5154 


1942 10,064 | 10,000 | 67,474 67,892 
1943 9,359 | 8,400} 72,270 72,645 
1944 II,I51 | 10,600 | 78,531 78,531 


II,000 | 10,600 


* New basis includes terminals. b> W.W. low. - °¢ New basis 3,666 TB. 
* New basis 3,361 TB. / Estimated. 9 Old basis. 
4 New basis prices. Old basis price 1940-1941, 3.77. 


4 41-3 W.W. (low), 


ALBERT J. McINTOSH 
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TABLE 6.—Inventories of Distillate Fuel Oils, by Areas in the United States 
THOUSANDS OF 42-GALLON BARRELS 


nventories on 


elate 


Receipts 


actors 


Year |. = ncl. Month’s| Yearly Six 
3/31 | 6/30 | 9/30 | 12/31 ae rae Be Total | Supply oi Months 
rom ag 
Crude - Gallon 
East Coast District eR asi! 
noe ee EE ie} ue. 
1937 | 2,885 | 4,048 | 7,262 *s 090 | 4,800 | 30,020 | 28,194 | 58,21 8 
1938 | 3,089 | 5,075 | 7,222 “5 mee 5,300 | 28,559 | 20,508 58, 067 4. tale a a 
1939 | 7.363 | 9,281 | 13,094 | 10,381 | 10,000 | 30,638 | 35, Be cine 
1940 | 5,683 | 10,694 | 18,526 | 15,922) 12,700 | 39,976 4188 | 88164 nhs Petiee 
1941 | 7,794 | 10,773 | 19,272 | 18,631%| 14,100 | 40,827 | 47,719 88,546 4.84 5.31 
1942 | 6,347 | 5,008 | 11,247 8,415 | 7,700 | 31,132 | 53, 8 ; a 
1943 | 3,502 | 3,748 8,408 12,293 | 7,000 | 38,077 pecs en, po 6. re eB: - 
fore = ae 9,386 | 12,542 | 9,638] 9,200 | 46,762 | 64,200 | 110,062 
_1947 | 7,900 | 11,000 | 17,500 | 14,800 | 12,800 | 44,000 | 47,000 | 91,000 |_ 1.055 800 | 12,800 | 44,000 47,000 91,000 
Gutr Coast District cre pee 
1037 | 3.898 | 5,004 | 6,556 | 5,958| 5,500 | 47,185 47,185 raz “Ors 
1938 | 4,125 | 6,279 | 7.674 | 6.505 | 6,200 | 54,979 $4,979 area pts) 
1939 | 4.662 | 6,503 | 7.307] 61543 | 6,200 | 62,135 62,135 a Lens 
1940 | 3,937 | 6,946 | 10,787 | 9,999 | 7,900 | 69,351 69,351 3.58 3.21 
1941 | 7,410 | 10,281 | 9,101 | 9,599] 9,100 | 68,222 68,222 3.42 3.75 
1942 | 7,639 | 9,601 | 12,027 | 14,007 | 10,900 | 70,125 70,125 3.79 3.75 
1943 | 9,930 | 7,916 | 8,724 | 8,758] 8,800 | 73,983 73,983 3.75 3.75 
sot - $53 8,629 | 10,301 | 8,743 | 8,800 | 88,943 88,043 
_1947 |_7,000 |_ 7,500 |_ 8,500 |_9,000 | 8,000 |_ 70,000 | _iL_ 70,000 |_-371_ 8,000 | 70, 000 70,000 
INLAND Districts oy 332 32-6 
1937 | 3,740 | 4,940) 6,429 | 4.738 | 4,900 | 40,536 | _ Not 037 13.740 | 4.940] 6,420 | 4,738] 4,900] 40,536] Not | 40,536] 1.451 | 3.36¢| 3.34¢ 
1938 | 3,999 | 4,922 | 6,312 0,077 5,300 | 39,253 | Available| 39,253 3.26 3.08 
19052 
1939 | 4,338 | 4.483 | 7.757 | 7,132 | 5,900 | 38,950 | 9,000€ | 47,950 2.94 3.09 
1940 | 4,164 | 6,221 8,884 6,954 | 6,600 | 45,559 9,000e 54,559 3.25 3.27 
1941 | 4,541 | 6,367 | 10,187 | 8,983 | 7,500 | 52,325 | 8,030 | 60,355 3.37 3.47 
1942 | 4,489 | 6,406 | 10,080 | 10,333 | 7,800 | 71,059 5,840 76,899 3.50 3.50 
1943 | 6,915 | 9,078 | 10,474 | 10,003 | 9,100 | 70,575 | 9,490 | 80,065 3.50 3.50 
1044 | 9,480 | 9,224 | 10,512 | 10,425 | 9,900 | 72, 847 | 13,062 86,509 
1945 7 500 
1947 | 6,700 | 8,700 | 12,300 | 11,300 |_9,700 64,000 9,000 73,000 i 
hse es SIL bri Ere ls RS A SO Se wT ae 
1937 | 6,201 | 6,065 | 6,773 | 6,780| 6,500 28,065 19 28,9084 2.692 3.25¢ —— 1 S06 1 6775 1 6,780] 6.500 | 28.065] 19 | 28.984 | 2.692] 3.254] 3.308 
1938 | 7,669 | 8,423 9,052 9,470 | 8,800 | 28,983 630 29,613 3.566 3.09 2.84 
1939 9,536 11,610 | 9,980 | 9,662 | 10,200 | 30,023 621 30,644 3.994 2.78 2.764 
1940 | 9,302 | 9,724 | 10,631 10,065 | 9,900 | 28,418 281 28,6909 4.139 2.77 ES 
IQ4I | 10,060 | 10,853 | 12,852 | 12,713 | 11, 600 | 27,803 147 27,950 4.981 2.79 2.83 
1942 | 11,730 | 11,486 | 12,463 | 12,185 | 12,000 24,398 27 24,425 5.897 2.87 2.91 
1943 | 10,788 | 11,725 | 12,075 | 10 1074 | 11,300 | 28,881 2,205 31,146 | 4.354 2.89 2.86 
1944 sy eos 8,003 | 10,332 | 10,34! 9,100 | 30, 688 8,900 39,588 | 2.759 
1945 00 
1947 | 8,000 | 8,000 | 8,000 8,000 | 8,000 | 32,000 32,000 3.000 
TotaL UNITED STATES J 
1937 | 16,724 | 20,657 | 27, 020 22,566 | 21,700 | 146,706 17 146,723 1.775 
1938 | 18,882 24,699 30,860 27,873 25,600 | 151,774 623 | 152,397 2.016 
36,224° 
1939 | 25,899 | 31,877 | 38,138 | 33,718 | 32,300 161,746 2,741 | 164,487 | 2.356 
1940 | 23,086 | 33,585 | 48,828 | 42,940 | 37,100 | 183,304 5,909 | 189,213 | 2.353 
: 42,911° 
1941 | 29,805 | 38,274 | 51,412 | 49,926 | 42,300 189,177 7,587 |196,764 | 2.580 
49,330% 
1942 | 30,205 | 32,501 44,940 | 38,400 | 196,714 5,160 | 201,874 2.283 
1943 | 31,135 | 32,467 41,728 | 36,200 | 211,516 5,080 | 216,596 2.006 
29,020 35,242 39,152 | 37,000 | 239,240 6,000 | 245,240 1.810 
25,800 
29,600 5,200 100 | 38,500 | 210,000 215,000 2.1 


+ New basis 15,893 TB. 


¢ New basis 18,035 TB. 


Average 


4 New basis. Old basa 1939-1940, 3.01¢. 


226 POSTWAR INVENTORIES OF CRUDE OIL AND PETROLEUM PRODUCTS 


TABLE 7.—Inventories of Residual Fuel Oils, by Areas in the United States (Excludes Heavy 
Crude in California) 
THOUSANDS ‘OF 42-GALLON BARRELS 


nventories on Hand Average Prices 


Reese Yearly S 
ncl. 1x 
poe 3/31 | 6/30 | 9/30 | r2/3x | Aver bcwreed: Transfer| Total ngs Months 
oe Ne from Barrel Lag 
Crude 

East Coast District Neve oe 
1937 | 3,489 | 4,971 8,346| 7,421] 6,100] 55,274] 78,835 |134,109 | 0.546 | $1.27 | $1.23 
1938 | 6,298 | 7,078 8,746 Ws rane 7,400 | 50,803 78,390 | 129,193 0.687 1,04 0.96 

11,1162 F 
1939 | 6,783 | 8,837 | 10,204] 7,976] 8,400 | 54,440 | 83,415 | 137,855 0.731 1.03 1.27 
1940 | 8,242 | 9,521 | 13,057 ee 10,300 | 53,252 | 95,932 | 149,184 0.829 1.30 1.22 
9,1 

IQ4I 7,106 | 6,692 9,665} 10,0415] 8,400 | 50,113 | 112,036 | 162,149 0.622 I. 3 . 1.44 
1942 | 5,105 | 6,164 8,535 3,613 | 5,900 | 45,653 80,665 | 126,318 0.560 1.61 1.67 
1943 | 3,431 | 4,723 9,163} 6,341 | 5,900 | 56,004 | 74,753 | 130,757 0.541 1.65 1.65 
1944 | 6,411 6,352 10,873 6,928 | 7,600 79,077 77,500 | 157,177 0.580 1.69 
1945 4,000 
_1947 | 7,309 | 8,800 | 12,3001 10,800 | 9,800 | 55,000 | 123,000 | 178,000 |_ 0.661 8,800 12,300] 10,800 | 9,800 55,000 | 123,000 | 178,000 0.661 

a bak Capa A cro be Wage ULES COAST © DIS TEC tap) Bauaral ain baa uppce. awe <P coe bs) ee GULF Coast) DISTRICTS ¢ d-vigatst “Pang earns ns eet DISTRICT ___Gulf Coast 
1937 |) 5,230 | 5,563 7,845 9,356] 7,000 | 86,435 170] 86 T0937) 5.230 | 5,563] 7,845] 9,356] 7,000 | 86,435] 170] 86,605 | 0.970. 0.970 | $0.91 $0.82 
1938 | 8,127 | 9,687 II,018 er ee 9.290 84,417 84,417 1.308 0.69 0.67 

4 
1939} 6,005 | 6,539 | 10 74S), 7,192 8,300 90,467 90,467 I.10I | 0.79 0.87 
1940 7,156 7,481 9,428] 10,792 | 8,700 89,054 I,927 | 90,981 I.I47 0.84 0.81 
IQ4I 9,679 | 9,465 I10,78I| 10,027 | 10,200 | -97,876 1,597 | 99,473 1.231 0.83 0.85 
: 10,740% 

1042 9,453 | 8,078 9,044) 7,987 | 8,900 | 86,550 2,071 | 88,621 I.205 0.85 0.85 
1943 | 6,180 | 6,568 7,705 9,491 | 7,500 99,318 2,190 101,508 0.887 0.85 0.85 
1944 | 8,749 | 8,003 10,446] 10,811 | 9,500 | 113,502 1,282 | 114,784 0.993 0.90 
1945 | 9,000 
_1947 | 8,800 | 8,400 | 9,200] 8,800 | 8,800 | 90,000 | 2,000 |_ 92,000 | 1.148 | 


Wd ADS ol ky 1 Opes ANAND MT RIGES Urs Feely aes Lipper dee dg ep ed eee DistTRICTS 
$o.81 r $0. 81 


82,655 1.336 
73,629 2.021 


1937 | 7,606 Feed Se Se /2 8,757 


9,619] 10,586 | 9,200 | 82,655 Not 
1938 | 11,556 | 12,578 | 13,899 11,438 12,400 | 73,629 |} Avail- 0.76 0.71 
II,612¢ able 
1939 | 10,061 | 10,433 | 11,216 9,629 | 10,300 | 80,055 5,000%] 85,055 1.453 0.73 0.80 
1940 8,998 9,022 9,632 art 8,900 | 90,222 5,0004] 95,222 I.122 0.85 0.86 
IQ4I 7,964 | 8,767 9,780 a 8,900 | 105,967 4,688 | 110,655 0.965 0.9% |' 0.905 
247° 
1942 | 7,080 | 7,063 7,202} §,952] 6,900 | 122,443 5.474 |127,017 | 0.647] 0.95 0.96 
1943 | 5,578 | 6,895 7,378] 6,044] 6,500 | 135,128 6,321 | 141,449 | 0.551 | 0.97 0.97 
1944 6,017 7,149 8,115 6,590 7,000 | 131,707 9,500 | 141,207 0.595 0.97 
1945 | 6,100 
1947 | 6,800 | 8,200 10,600| 10,000 | 8,900 | 101,000 6,000 | 107,000 _1947 | 6,800 | 8,200 | 10,600! 10,000 |_ 8,900 | 101,000 |__ 6,000 [107,000 | 0.908 | 
cis Leek ise TD Necany oo 968 CaLtgoRnty ae | tao: Peg eh ol ee 
“1937 | 62,110 | 61,933 | 63,197] 67,656°| 63,700 | 87,700 | 17,423 | 105,123 | 7.271] $0.85 | $0.81 
1938 | 60,939 | 66,347 | 69,170] 70,755 | 66,800 | 86,041 | 10,037] 96,078 8.344 0.67 0.60 
1939 | 70,318 | 70,596 | 67,898} 66,8903 | 68,900 | 80,982 5,918 | 86,900 9.514 0.61 0.65 
1940 | 64,055 | 65,124 | 62,830] 59,892 | 63,200 | 83,603 4,070 | 87,763 8.641 0.64 0.65 
1941 | 50,885 | 55,024 | 53,526] 53,199 | 54,600 | 88,411 8,874 | 97,285 | 6.735 | 0.77 0.85 
1942 | 48,460 | 44,136 44,483 44,231 | 45,200 | 104,255 14,658 | 118,913 4.561 0.85 0.85 
1943 | 42,091 | 37,693 | 33,731] 26,608 | 35,000 | 126,856 18,881 | 145,737 2.882 0.90% 0.93° 
1944 | 24,250 | 25, 145 28,415] 26,533 | 26,100 | 134,023 | 29,000 | 163,023 I.921 0.924 
1945 | 21,700 
1947 26,300 26,300 26,300| 26,300 | 26,300 | 100,000 5,000 | 105,000 _1947 | 26,300 | 20,300 | 26,300! 26,300 | 26,300 | 100,000 |_5,000 | 105,000 |_ 3.006 | 
ee 2 eG |. eee) eet PeT E> TOTALIUNITED STATES © Ot © OSES | GEL SERS ee 
1937 | 78,435 | 81,224 | 89,007 9s/or9 86,000 | 312,064 | 39,537 | 351,601 2.935 
1,507 
1938 | 86,920 | 95,690 | 102,831}. 97,746 | 95,800 | 204,890 | 31,102 | 325,992 


IOI,O714% 


1939 | 93,167 | 98,405 | 100,063] 92,290 | 95,900 | 305,044 | 25,348 | 331,202 | 3.474 

1940 | 89,351 | 91,148 | 94,947 eprand 91,100 | 316,221 | 37,065 | 353,286 | 3.004 ; 
,026% 

1941 | 81,634 | 79,948 | 83,752] 83,195 | 82,100 |.342,367 | 50,338 | 302,705 | 2.509 


82,959% 


1942 66,341 | 69,264} 61,783 | 66,900 | 358,001 | 31,724] 390,625 | 2.055 
1943 55,879 | 57,977} 48,484 | 54,900 | 417,306 |, 24,400 | 441,706 | 1.401 
ie 46,649 | 57,849] 50,862 | 50,200 | 458,909 | 30,000 | 488,909 1.232 


58,400 53,800 | 346,000 83,000 


* New basis. > New basis 9,805 TB. © New basis 54,144 TB. 4 Estimated. 
* New basis. Old basis, 1942-43, $.76. 
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Taste 8.—Inventories of all Other Products,* by Areas in the United States 
THOUSANDS OF 42-GALLON BARRELS 


eS Inventories on Hand Related Factors? 

ear : 
3/31 | 6/30 | 9/30 | 12/31 | Average vores | Receipts | Total 

East Coast District 
1937 10,790 I1,832 12,871 -10,958 11,600 30,464 ,910 6 
1938 TI,505 I1,952 11,822 II,109 Ir,600 gence ee oaaes 
1939 I1,089 11,599 11,270 10,205 II,100 29,868 9,950 39,818 
1940 10,090 11,577 11,759 11,318 11,200 29,545 8,003 37,548 
1941 10,917 10,818 11,151 10,759 10,900 33,511 3,557 37,008 
1942 9,253 8,755 9,413 8,748 9,100. 24,871 11,288 36,159 
ae aree seh 10,402 10,244 9,900 29,410 15,336 44,746 
i 10,57 11,490 ,200 10,200 f 3 ’ 

abar ES 'bee 4 9 36,843 15,500 $2,343 

IQ47 II,900 I1I,900 11,900 II,900 11,900 30,000 13,000 43,000 

d Gutr Coast DISTRICT ; 
1937 13,565 14,162 14,924 15,017 14,400 35,846 35,846 
1938 15,143 16,590 18,038 16,815 16,600 36,550 36,550 
1939 16,348 15,905 17,183 16,124 16,400 38,249 38,249 
1940 16,359 17,804 18,890 17,998 17,800 39,509 39,509 
1941 17,975 18,459 18,409 17,483 18,100 43,072 43,072 
1942 18,169 18,119 17,946 I9,102 18,300 44,808 44,898 
1943 19,043 18,494 19,805 20,039 19,300 51,793 51,793 
1944 20,529 21,806 22,532 22,500 21,900 68,382 68,382 
IO45 22,150 
1947 I9,000 19,000 19,000 19,000 19,000 66,000 66,000 


INLAND DISTRICTS 


1937 22iran 23,818 24,523 23,081 23,400 66,120 Not 66,120 
1938 23,720 25,426 23,855 22,521 23,900 64,068 | Available 64,068 
1939 23,481 25,535 23,434 21,091 23,400 70,665 7,000° 77,065 
1940 23,191 26,088 24,057 22,515 24,000 77,293 7,000° 84,293 
I9Q41 23,732 25,029 22,214 21,699 23,200 83,685 7,665 91,350 
1942 22,176 21,863 QITIT 20,671 21,500 84,951 7,665 92,616 
1943 22,563 23,176 21,555 22,081 22,300 85,587 9,125 94,712 
4 1944 23,402 24,127 23,086 23,100 23,400 92,733 13,000 105,733 
1945 23,870 : : 
. 1947 23,000 26,000 24,000 21,800 23,700 96,000 7,000 103,000 
ee ee 00D OS ee 
; CALIFORNIA d 
1937 8,022 8,584 7,797 7,457 8,000 15,231 25 15,256 
2 1938 8,287 9,385 9,307 8,953 9,000 16,489 13 16,502 
@ 1939 8,426 8,781 8,888 8,661 8,700 18,122 12 18,134 
A 1940 9,337 10,325 10,491 9,973 10,100 19,527 75 19,602 
, : 1941 9,714 9,569 9,221 7,891¢ 9,100 22,894 10 22,904 
4 1942 8,005 8,226 7,774 6,752 7,700 27,602 27,602 
2 1943 7,380 7,586 6,628 6,741 7,100 27,02 27,023 
4 1944 6,552 7,033 6,877 6,900 6,800 31,31 1,650 32,968 
‘& 1945 5,900 
4 1947 8,700 8,700 8,700 8,700 8,700 28,000 28,000 
( ‘ ; 
, 
= ToTAL UNITED STATES > 
x 
4 1937 54,498 58,396 60,025 57,400 147,661 153,596 
‘x 1938 58,745 63,353 63,022 61,100 143,866 150,283 
q 1939 59,344 61,820 60,775 59,600 156,904 166,866 
1940 58,977 65,794 65,197 63,100 165,874 173,952 
: TO4I 62,338 63,875 60,995 61,300 183,762 _ | 187,329 
§ 1942 57,003 56,063 56,250 56,600 | 182,322 183,390 
a 1943 57,840 59,208 58,390 58,600 | ~193,813 196,009 
q 1944 60,209 63,544 63,985 : 62,300 229,276 230,076 
1945 62,500 ; 4 
z IQ47 62,600 65,600 63,600" 63,300 220,000 220,000 
% ca o 
4 ¢ Lubricants, wax, coke, asphalt, road oil, miscellaneous, other unfinished and natural gasoline. 


_ & Also crude runs to stills. See Table 1... ¢ New basis 8,158 TB. 4 New basis 58,099 TB. ¢ Estimated. 
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Analysis of Decline Curves 


By J. J. Arps,* MremBer A.I.M.E. 
(Houston Meeting, May 1944) 


ABSTRACT 


SINCE production curtailment for other than 
engineering reasons is gradually disappearing, 
and more and more wells are now producing at 
capacity and showing declining production 
rates, it was considered timely to present a brief 
review of the development of decline-curve 
analysis during the past three or four decades. 

. Several of the commoner types of decline 
curves were discussed in detail and the mathe- 
matical relationships between production rate, 
time, cumulative production and decline per- 
centage for each case were studied. 

The well-known loss-ratio method was found 


to be an extremely valuable tool for statistical. 


analysis and extrapolation of various types of 
curves. A tentative classification of decline 
curves, based on their loss ratios, was suggested. 
Some new graphical methods were introduced 
to facilitate estimation of the future life and 
the future production of producing properties 
where curves are plotted on semilogarithmic 
paper. 


To facilitate graphical extrapolation of 


hyperbolic-type decline curves, a series of 
decline charts was proposed, which will make 
straight-line extrapolation of both rate-time 
and rate-cumulative curves possible. 


INTRODUCTION 


During the period of severe production 
curtailment, which is now behind us, 
production-decline curves lost most of 
their usefulness and popularity in prorated 
areas because the production rates of all 
wells, except those in the stripper class, 
were constant or almost constant. 

Manuscript received at the office of the 
Institute May 9, 1944. Issued as T.P. 1758 in 
PETROLEUM TECHNOLOGY, September 1044. 


* Chief Engineer, The British-American Oil 
Producing Co., Tulsa, Oklahoma. 


While production-decline curves were 
thus losing in importance for estimating 
reserves, an increasing reservoir conscious- 
ness and a better understanding of reservoir 
performance developed among petroleum — 
engineers. This fact, together with intelli- 
gent interpretation and use of electric 
logs, core-analysis data, bottom-hole pres- 
sure behavior and physical characteristics 
of reservoir fluids, eliminated a considerable 
part of the guesswork in previous volu- 
metric methods and put reserve estimates, 
based on this method, on a sound scientific 
basis. At the same time, a number of 
ingenious substitutes were developed for 
the regular production-decline curve, which © 
made it possible to obtain an independent 
check on volumetric estimates in appraisal 
work, even though the production rates 
were constant. 

With the now steadily increasing demand 
for oil to supply the huge requirements 
of this global war, proration for reasons 
other than prevention of underground 
waste is gradually disappearing. More and 
more wells are, or will be, producing at 
capacity or at their optimum rates, as _ 
determined by sound engineering practice. 

With this trend, the character of 
producing wells seems to regain, more or 
less, its “individuality,” and the old and 
familiar decline curve appears to have had 
a comeback as a valuable tool in the hands 


_ of the petroleum engineer. It may be 


timely, therefore, to retrace the develop- — 
ment of decline-curve analysis in the past — 
by presenting a brief chronological review 
of bulletins and papers published during 
the past three or four decades, which have 
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contributed to our present knowledge of 
this subject. Such a review will, at the 
same time, serve as a good basis for further 
analysis of the production-decline curve 
and its possibilities in this paper. 


DEVELOPMENT OF DECLINE-CURVE: 
ANALYSIS 


The two basic problems in appraisal 
work are the determination of a well’s 


- most probable future life and the estimate 


of its future production. Sometimes one 
or both problems can be solved by volu- 
metric calculations, but sufficient data 
are not always available to eliminate all 
guesswork. In those cases, the possibility 
of extrapolating the trend of some variable 
characteristic of such a producing well 
may be of considerable help. The simplest 
and most readily available variable charac- 
teristic of a producing well is its production 
rate, and the logical way to find an answer 


to the two problems mentioned above, by 


extrapolation, is to plot this variable 
production rate either against time or 
against cumulative production, extending 
the curves thus obtained to the economic 
limit. The point of intersection of the 
extrapolated curve with the economic 
limit then indicates the possible future 
life or the future oil recovery. The basis 


of such an estimate is the assumption 


that the future behavior of a well will 


be governed by whatever trend or mathe- 
matical relationship is apparent in its 


past performance. This assumption puts 


the extrapolation method on a strictly 


empirical basis and. it must be realized 
that this may make the results sometimes 


- inferior to the more exact volumetric 


methods. 

The production rate of a capacity well, 
plotted against time on coordinate paper, 
generally shows a rapid drop in the 
beginning, which tends to decrease as time 
goes on. Changes in method of production, 


_ loss in efficiency of lifting equipment, shut- 
downs for work-over or pulling jobs, usually 
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disrupt the continuity of a production- 
decline curve, and for mathematical or 
statistical treatment some preliminary 
smoothing out is often necessary. 

The first and most obvious mathematical 
approach to a declining production curve 
is to assume that the production rate at 
any time is a constant fraction of its rate 
at a preceding date or, in other words, that 
the production rates during equal time 
intervals form a geometric series. This also 
implies that the production drop over a 
given constant interval is a fixed fraction 
or percentage of the preceding production 
rate. The earliest reference in the literature 
of this type of decline was made by Arnold 
and Anderson! ‘in 1908. This production 
drop, as a fraction, usually expressed in 
per cent per month, is called the decline. 
A considerable number of the decline 
curves encountered in appraisal work 
show this decline percentage to be approxi- 
mately constant, at least over limited 
periods. A decline curve showing this 
characteristic is easy to extrapolate, since 
the rate-time curve will be a straight line 
on semilog paper and the rate-cumulative 
curve on coordinate paper. 

The literature between 1915 and 1921 
shows a considerable amount of research 
and study of production curves.?-* Much 
information from various sources was 
aécumulated in the Manual for the Oil 
and Gas Industry.’ J. O. Lewis and C. N. 
Beal, of the Bureau of Mines,® recom- 
mended the use of the percentage decline 
curve, which is an empirical rate-time 
curve, whereby the production rates during 
successive units of time are expressed as 
percentages of production during the first 
unit of time. This makes it possible to 
bring individual well or lease data to a 
comparable basis. The results can then be 
grouped together, either on regular coordi- 
nate or log-log paper. From such data 
on wells in the same/area an empirical . 
appraisal curve may be constructed to 


) References are at the end of the paper: 
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show the possible ultimate production as 
a function of the initial production rate. 

W. W. Cutler,’ in 1924, pointed out, after 
an intensive investigation of a large 
number of oil-field decline curves, that 
the assumption of constant percentage 
decline and a straight-line relationship 
on semilog paper generally gave results 
that were too conservative in the final 
stage. In his opinion, a better and more 
reliable straight-line relationship could 
be obtained on log-log paper, although some 
horizontal shifting usually was necessary. 
This implied that the decline curves show- 
ing such characteristics were of the hyper- 
bolic rather than, the exponential or 
geometric type. He also recommended the 
use of the family decline curve, either 
graphically constructed. or statistically 
determined, which is a _ representative 
average decline curve for a given area 
based on a combination of the actual rate- 
time data from a number of wells in the 
area. 

C. S. Larkey,® in 1925, showed how the 
method of least squares could be applied 
successfully to decline curves belonging to 
both the exponential and the hyperbolic 
types. He also demonstrated that the 
application of this well-known statistical 
method makes a strict mathematical 
extrapolation of a given decline trend 
possible. 

H. M. Roeser,!® in 1925, showed that 
equally reliable results can be obtained 
when, instead of the rigorous method of 
least squares, a somewhat simpler method 
of trial and error to determine the neces- 
sary constants is followed. He illustrated 
his method with examples of both the 
exponential and the hyperbolic types of 
decline curves. In his paper was also the 
first reference to the mathematical relation- 
ship. between cumulative and time for 
hyperbolic type of decline. 

C. E. Van Orstrand,! in 1925, investi- 
gated the empirical relationship of produc- 
tion curves representing the output of 
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certain minerals by states or nations. Such 
a curve will rise from zero value at the 
time of first production to a maximum 
and then slowly decline, presumably to 
zero value. The possibilities of various 
mathematical relationships and different 
methods of curve fitting are described in 
this paper. The best results were obtained 
with a curve of the type: 


P = Aime 


R. H. Johnson and A. L. Bollens,? — 


in 1927, introduced a novel statistical 
method for extrapolation of oil-well decline 
curves. With their so-called ‘‘loss-ratio 
method,” the production rates are tabu- 
lated for equal time intervals, then the 
drop in production is listed in a second 
column and the ratio of the two, or “loss 
ratio,” 
investigated with this method usually 
shows, after proper smoothing out, either 


a constant loss ratio or a constancy in the. 


differences of successive loss ratios. Some- 
times it may be necessary to take these 
differences two or three times before 
constancy is reached, and often additional 
smoothing out of the data is required. This 
procedure furnishes an easy and convenient 


method for extrapolation. It is only neces- | 


sary to continue the column with the 
constant figures in the same manner and 
then work backward to the production- 
rate column. 

H. N. Marsh,!* in 1928, introduced 
the rate-cumulative curve plotted on 
coordinate paper and pointed out that 
this relationship generally appears to be 
or approaches a straight line. Although 
this is only mathematically exact for 
decline curves of the exponential type, as 
will be shown later, it was pointed out 
in his paper that the errors in estimating 
ultimate recovery with this. method in 
most other cases were generally small or 


negligible. A distinct advantage of this 


type of curve is its simplicity in appraising 


is listed in a third. A curve to be 
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the effect of different methods of production 
control on the same well. . 

R. E. Allen,!4 in 1931, mentioned four 
types of decline and classified them accord- 
ing to a simple mathematical relationship. 
The decline types were: 

1. Arithmetic, or constant decrement 
decline. i 


2. Geometric, constant rate or expo-. 


nential decline 

3. Harmonic, or isothermal decline. 

4. Basic, or fractional power decline. 

Type 1 is of little practical value for 
production-decline curves. Type 2 is 
the well-known straight-line relationship 
on semilog paper, and type 3 is the special 
caseof hyperbolic decline where the decline 
is proportional to the production rate. 
It was not possible to reconcile the equa- 
tion given for the type 4 decline, as the 
nominator and the denominator were of 
the same order, indicating a possible 
misprint. 

S. J. Pirson,'® in 1935, investigated the 
mathematical basis of the loss-ratio method 
and arrived at the rate-time relationships 
for production-decline curves having a 
constant loss ratio, constant first differences 
and constant second differences. Those of 
the first type appeared to be identical 
with the simple exponential or constant 
percentage decline curves, which straighten 
out on semilog paper; those of the-second 
type were the hyperbolic type of decline 
curves, which can be straightened on 
log-log paper and those of the third type 
appeared to have such complicated mathe- 
matical equations as to be unsuitable for 


practical purposes. 


During the period of production curtail- 
ment, interest centered upon suitable 
curves for reserve estimates that did not 
require the usually constant or almost 
constant actual rate of production. 


H. E. Gross,!® in 1938, showed the - 


advantages of substituting oil percentage 
in gross fluid for the production rate in 
the Marsh rate-cumulative curve. This 
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method,- originated by A. F. van Ever- 
dingen’in Houston, proved particularly 
valuable for prorated Gulf Coast water- 
drive production. 

' For depletion-type or gas-drive-type 
pools without water encroachment, how- 
ever, a parameter other than oil or water 
percentage had to be found to replace . 
the production rate. 

W. W. Cutler and H. R. Johnson," in 
1940, showed how potential tests, taken 
periodically on prorated wells (or calcu- 
lated from bottom-hole pressure and 
productivity-index data) can be used to 
reconstruct or calculate the production- 
decline curve, which the well would have 
followed if it had been permitted to produce 
at capacity. : 

H. C. Miller,#® of the Bureau of Mines, 
introduced in 1942 the pressure-drop 
cumulative relationship on log-log paper 
and showed how changes in reservoir 
performance may be detected by abrupt 
changes in the slope of such a curve. 

C. H. Rankin,!® in-1943, showed how 
the bottom-hole pressure can sometimes 
be used to advantage as a substitute for 
the rate of production of the rate-cumula- 
tive curve on prorated leases. Apparently, 
this method applies only in pools where 
water drive is absent or negligible and 
where productivity indexes are constant. 

In the Oklahoma City field, which is 
well known as.a typical example of gravity 
drainage, a plot of fluid level against the 
cumulative production has been used 
successfully to estimate the reserves of 
wells with constant production rates. 

P. J. Jones,* in 1942, suggested for 
wells declining at variable rates an approxi- 
mation whereby the decline-time relation- 
ship follows a straight line on log-log paper. 
This corresponds to an equation: 


log D = log Do — m log t 


in which D, designates the initial decline 
and m is a positive constant. Integration 
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of this relationship will lead to a rate-time 
equation of the general form: 
Doti~™ 
P= P,et00(m—1) 


It may be noted that this relationship 
will not straighten out on semilog or 
log-log paper, but shows the interesting 
characteristic of straightening out when 
the log-log of the production rate is plotted 
against the log of the time. 

F. K. Beach,”® in 1943, showed, with 
examples from the Turner Valley field, 
Canada, how cumulative-time curves some- 
times can be extrapolated as straight lines 
in their last stage by plotting the antilog 
of the cumulative production against time. 
Such a straight-line relationship is mathe- 
matically correct only for the case of 
harmonic decline, where the decline itself 
is ptoportional to the production rate, as 
will be discussed later. 


RESERVOIR CHARACTERISTICS 
AND DECLINE CURVES 


In order to analyze what influence 
certain reservoir characteristics may have 
on the type of decline curves, it was first 
assumed that we are dealing with the 
idealized case of a reservoir, where water 
drive is absent and where the pressure is 
proportional to the amount of remaining 
oil. It was further assumed that the 
productivity indexes of the wells are 
constant throughout their life, so that the 
production rates are always proportional 
to the reservoir pressure. } 

In such a hypothetical case, the relation- 
ship between cumulative oil produced 
and pressure would have to be linear and, 
consequently, also the relationship between 
production rate and cumulative production. 

This linear relationship between rate 
and cumulative is typical of exponential 
or semilog decline, as will be shown later 
(Eq. 4), and simple differentiation will 
lead to the basic equation for this type of 
decline in Eq. 1, 
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In most actual pools, however, the 
aforementioned idealized conditions do 
not occur. Pressures usually are not 
proportional to the remaining oil, but seem 
to decline at a gradually slower rate as 
the amount of remaining oil diminishes. 
At the same time the productivity indexes 
are generally not constant, but show a 


. tendency to decline as the reservoir is 


being depleted and ‘the gas-oil ratios 
increase. The combined result of these 
two tendencies is a rate-cumulative re- 
lationship, which, instead of being a 
straight line on coordinate paper, shows 
up as a gentle curve, convex toward the 
origin. 

If the curvature is very pronounced, 
the curve can sometimes be represented 
by an exponential equation and the rate- 
cumulative relationship straightened out 
on semilog paper. This type is called 
harmonic decline, and its equation is 
identical with Eq. 14, derived on page 12. 
By differentiation, it can be shown that 
in this case the decline percentage is 
directly proportional to the production 
rate. 

When the curvature of the rate-cumula- 
tive relationship is not pronounced enough 
to straighten out on semilog paper, it can 
usually be represented as a straight line 
on log-log paper after some shifting. This 
identifies it as a hyperbola and it can be 
shown that it will fit Eq. 13 (p. 12)-for 
the general case of hyperbolic or log-log 
decline. 

From this general discussion, it is evident 
that the hyperbolic type of decline curve 
should be the most common and that 
harmonic decline is a special case, which 
occurs less frequently. 

The exponential or semilog decline, 
however, although less accurate, is so 


much simpler to handle than the other two 


that it is still quite popular for quick 
appraisals and approximate estimates; 
particularly since a large number of decline 
curves actually show an apparent constant 
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decline over limited intervals. The decline 
percentage in such calculations is then 
usually taken somewhat lower than the 
actually observed value in order to evaluate 
the possibility of a smaller decline in the 
final stage. 


EXPONENTIAL DECLINE 


Exponential decline, which is also called 
“geometric,” “semilog” or “constant 
percentage” decline, is characterized by 
the fact that the drop in production rate 
per unit of time is proportional to the 
production rate. 


Statistical Analysis and Extrapolation 


The simplest method to _ recognize 
exponential decline by statistical means is 
the loss-ratio procedure.!? With this 
method the production rates P at equal 
time intervals are tabulated in one column, 
the production drop per unit of time, AP in 
a second column and the ratio of the two 


(a = loss ratio) in a third. If this loss 


ratio is constant or nearly constant, the 


‘curve can be assumed to be of the expo- 


nential type. The mathematical basis for 
this will be discussed hereafter. 

It will often be found, if time intervals 
of one month are used and when the decline 
percentage is small, that the general trend 
is disturbed considerably by irregularities 


in the monthly figures, and in such cases 


it is better to take the production rates 
further apart. As an example, Table 1 
shows the data from a lease in the Cutbank 
field, Montana, where the monthly produc- 
tion rates are taken at six-month intervals. 
Since the loss ratio is defined as the 
production rate per unit of time divided _ 
by the first derivative of the rate-time 
curve, it is necessary in this case to intro- 
duce a factor 6 in the last column to correct 
the drop in production rate during the six 
months interval back to a monthly basis. 
The loss ratios in the fifth column of the 
‘table appear to be approximately constant. ‘ 
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The average value over the period from 
July 1940 to January 1944 is 86.8 and this 
value was used to extrapolate the produc- 
tion rate to January 1947 in the lower 
half of the tabulation. The procedure 


TABLE 1.—Loss Ratio on a Lease in the 
Cutbank Field, Montana 
(TypicaL CASE OF EXPONENTIAL DECLINE) 


aoe in| Loss Ratio 
Monthly roduction on 
Produce Rate dur- | Month! 
Month | Year Tepe ing 6 Basis). 
Rate, P Months P 
’ PS a=6 AP 
July tscs iste 1940 460 
January IQ4I 431 —29 — 89.2 
Julwes 3. IQ4I 403 — 28 —86.4 
January 1942 377 — 26 — 87.0 
AL Yiarecs care. 1942 352 —25 — 84.5 
January 1943 330 —22 —90.0 
nly $5: os 1943 309 —21 — 88.3 
January 1044 288 = 21 — 82.3 
Valves 19044 260.4 —18.6 — 86.8 
January 1945 252.0 17.4 — 86.8 
Jaly ag fas 1945 235.7 —16.3 — 86.8 
January 19406 220.4 1 15.3 — 86.8 
Sialyis Sere se 1946 206.1 —14.3 — 86.8 
January..| 1947 192.7 —13.4 — 86.8 


é Average loss ratio July 1940 to January 1944, 86.8. 


100 
Decline percentage aaaent I.15 per cent. 


Extrapolation until January 1947 by means of 
average loss ratio, 86.8. 
followed in this extrapolation is self- 
explanatory; the same method that was 
used to arrive at the loss ratio from the 
known production rates in the upper half 
of the tabulation is used in reverse to find 
the unknown future production rates from 
the constant loss-ratio values. 


Mathematical Analysis'® 


Rate-time Relationship—The rate-time 
curve for the case of exponential decline 
has a constant loss ratio, as shown in the 
preceding section, which leads to the follow- 
ing differential equation (see list of symbols 
on page 20): 

Ns 


aP/a~ ~° oa 


in which @ is a positive constant. After 


integration of this equation, and after 
elimination of the integration-constant by 
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setting, P = Po for 1 = 0, the following 
rate-time relationship is obtained: 


P= Poe-/a {2] 


This expression obviously is of the 
exponential type and explains why such a 
rate-time curve can be represented as a 
straight line on semilog paper. 

Rate-cumulative Relationship—The ex- 
pression for the rate-cumulative curve can 
be found by simple integration of the rate- 
time relationship, as follows: 


a= [rat = [Peeve [3] 


which, after integration, and after elimina- 
tion of the constant by setting C =o 
for t = o, leads to: . 


(Po = 2) 


C = a(Po — P) = 100 D {4] 


This simple linear relationship indicates 
that the production rate plotted against 
‘the cumulative production should be a 
straight line on regular coordinate paper.!* 

Monthly Decline Percentage.—The 
monthly decline percentage as per defini- 
tion can be represented by: 


Vie 
= —100 : the per cent {s] 


or, with the use of Eqs. 1 and 4: 


gm 709 # C ‘* percent [6] 

In other words, the decline percentage 
can be found directly from the loss-ratio 
tabulation (100/86.8 = 1.15 per cent in 
the example shown in Table 1). and also 
from the slope of the rate-cumulative 
curve. 


' Graphical Extrapolation and Practical 
- Shortcuts 


As pointed out before, the rate-time 
curve for exponential decline will show 
a straight-line relationship on semilog 
paper and can, therefore, be extrapolated 
by continuing the straight line. 
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-semilog paper by plotting the constant 


other scale. By plotting the value of 


‘mination of both decline percentage and 


The rate-cumulative curve shows a very 
simple linear equation (Eq. 4) and can, 
therefore, be represented by a straight-line 
relationship on regular coordinate paper. 

In addition to these methods, some 
practical «shortcuts have been developed 
recently, which were made possible by the 
fact that rate-time curves for exponential 
decline are usually plotted on semilog 
graph paper. ‘ 

The gradient of the rate-time curve 
on semilog paper is constant and equal 


ites : : 
i, tape Since the decline percentage is a 


simple function of a (see Eq. 6), it is 
possible to make a calculator for standard 


drop in production rate per year for a 
given decline on a strip of paper or trans- 
parent film. This can be used, then, as a 
yardstick to read off the decline per- 
centage immediately from the production 
drop over a one-year interval. By making 
the width of the calculator equal to one 
year on the horizontal time scale, the 
procedure can be simplified even more. 
Fig. 1 shows how such a calculator can 
be used for the purpose of determining 
the monthly decline percentage. 

The relationship between cumulative 
production C and production drop (Po — P) 
in Eq. 4 is a simple multiplication. Since 
we are already working on paper with a 
vertical logarithmic scale, it is easy to see 
that we can apply the slide-rule principle 
by using the paper on which the curve is 
plotted as one scale and a graduated strip 
with a similar logarithmic division as the 
100 
Dp on 
this strip for various values of the decline 
percentage D, it is possible to carry the 
multiplication out on the same graph paper 
used for the curves, and read the answer 
on its vertical log scale. Figs. 1 and 2 show 
how such a calculator, designed for deter- 


4 


Per Month 


= Production Rate 


p= 


In Bbls. 


J. J. ARPS 


00,000 
90,000 
80,000 


70,000 
60,000 
50,000 


40,000 


Decline In % Per Month 


30,000 


20,000 


Logarithmic 


> AS | a ae 
2 | ae 
Bo Fie et | 
Perio. = | 
54 | Stee Se 
ee ae 4 
ss ‘a oe 
2,000 
Rare 

A 

Me 
1,000 cS 
-300 EN | A 
oe CE aaa Aaa SO 


Monthly 
Decline 


200 


400 


194] ; 1942 


CALCULATOR 
For Exponential 
Decline 


Production 


Production yey Yael 


Calculator Strip 
= One Year. 


1943 


ase 


iplier For Future\ Production 


> 


194-4 


Fic. 1.—USE OF CALCULATOR TO DETERMINE DECLINE PERCENTAGE, 


236 ANALYSIS OF DECLINE CURVES 


00,000 
90,000 
80,000 
70,000 


60,000 


50,000 


40,000 


30,000 


20,000 


Logarithmic 


CALCULATOR 


For Exponential 
Decline 14,008 
. 2 
8,000 
7,000 
6,000 
5,000 
ic Production 
= 4,000 
= 
ra 3,000 
es 
a 
2 
S 
c C) 
£ 6 2,00 
ve) 
es 9 
c 3 
S 3 
e _ 
r=} 3° Fi 
ry 1,000 
5 300 
vee + B00 
oe & 7,00 
- : 
Vi 600 
ttt J co, CFs cal le Bae 
o t= 
~ t= 
= 
2 s =] 
re ‘a pe: 
* Economic Limit 
A | 340-190 =150 B/Mp 
a 200 
190 


Decline 


‘oe 


Drop In Pe 


Productio 


Fic. 2.—USE OF CALCULATOR TO DETERMINE FUTURE PRODUCTION, 


Barrels Oil 


” 
] 
ee 
3 


ee A 


‘ 


ae Mr ee ee 


ee eee ee 


J. J. ARPS 


future production, is used. The monthly 
decline percentage was read off from scale 
BC in Fig. 1 as 4 per cent and the constant 


Production Rate In Bbis. Per Month 
Logarithmic Scale 


P= 
3 
°o 
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matched with this production rate of 
190 bbl. per month and the future recovery 
is read off opposite arrow E as 4750 barrels. 
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Fic. 3.—GRAPHICAL EXTRAPOLATION OF HYPERBOLIC RATE-TIME CURVE ON SEMILOG PAPER. 


- Type of curve: P = 


1- Smooth out the given curve AB. 


Be 


4. Draw CG and DF parallel to EB. 


6. Draw GX parallel to HF 
with the horizontal line through F. 


for 4 per cent decline on scale AD was used 
to find the future production in Fig. 2. 
The economic limit was assumed to be 
150 bbl. per month and the production drop 


limit will be reached is, therefore, 340 — 
150 = 190 bbl. per month. The constant 
’ for 4 per cent decline on scale AD is 


from January 1944 until this economic 


4 
P(i+28 ee 
do 


2. Draw a vertical line CD midway between A and B. 
Project A and B horizontally on this middle line and find points C and D, 


5. Project G back horizontally on the curve and find point H. 
and find the unknown extrapolated point X at the intersection 


HyPERBOLIC DECLINE 
Statistical Analysis and Extrapolation 


The hyperbolic or “log-log” type of 
decline, which occurs most frequently, can 
be recognized by the fact that the loss 
ratios show an arithmetic series and that, 
therefore, the first differences of the loss 
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ratios are constant or nearly constant.!:1® 
As an example, Table 2 shows the loss ratio 
for production data from a lease producing 
from the Arbuckle lime in Kansas. This 
lease had been producing under conditions 
of capacity production since the completion 
of drilling and shows a rate-time curve on 
semilog paper, curving steadily to the 
right (Fig. 3). To eliminate irregularities, 
it was necessary to smooth out the original 
data (see curve JB on Fig. 3). The produc- 
tion rates listed in Table 2 are identical 
with the circles on the curve in Fig. 3. 
TaBLE 2.—Loss Ratio for Lease Producing 


from Arbuckle Lime in Kansas 
(Typrcat Casr or Hyprrsoric DECLINE) 


First De- 
Monthly| Loss In Toss rivative 
taeda oe Ratio on of Loss 
ion ion Rate ‘atio, 
Month] Year | Rate, P | during 6 eed 
7 (Curve | Months P 6P 
JB, Tatageall a=6— a{s} 
Fig. 3) | AP AP 3 
Jan...| 1937 | 28,200 
July..| 1037 | 15,680 | —12,520) — 7.52 
Jan...| 1938 9,700 | — 5,980] — 9.72| —0.37 
July..| 1938 | 6,635 | — 3,065] —12.97) —0.54 
Jan...| 1939 4,775 | — 1,860] —15.39| —0o.40 
July 1939 | . 3,628, | — 1,147/ —18.96] —0.59 
Jan...| 1940 ‘2,850 |— 778] —21.96| —o0.50 
July 1940 2,300 |— 550| —25.08] —0.52 
Jan...} 1941 1,905 |— 305| —28.95| —0.64 
July IQ41 1,610 |— 2095| —32.76] —0.63 
Jan 1942 1,365. | =" 245|" = 34° 43/0728 
July 1942 I,177-|— 188] —36.97| —0.42 
Jan 1943 I1,027>|— 150] —41.15| —0«70 
July 1043 904 |— 123] —44.20] —o0.508 
Jan...| 1944 802 |— 102] —47.25| —0.508 
July 1944 17 |— 85| —50.30]| —o0.508 
Jan...) 1045 644 | — 73| —53.35| —0.508 
July..| 1945 582 | — 62] —56.40} —0.508 
{ony .-| 1046 5290 | — 53] —59.45| —0.508 
uly..| 1046 483 | — 46| —62.50| —0.508 
Jan..>|) I947 442 |— 41| —65.55| —0.508 
July. .| 1947 406 | — 36] —68.60] —o.508 
Jan...} 1948 375 | — 31] —71.65| —0.508 
July 1948 SAT 28) —74.70] —0.508 


First derivative of loss ratios approximately con- 
stant; average b = —0.508. 

Extrapolation until July 1948 by means of this 
average b value of —0.508 

As in the case of exponential decline, the 
production rates were posted at six-month 
intervals to eliminate monthly fluctuations 
and to embrace the general trend of the 
curve without too much work. Since the 
loss ratio a is defined as the production 
rate divided by the first derivative of the 
rate-time curve, a factor 6 was introduced 
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to find the proper values. The loss ratios 
thus obtained indicated a fairly uniform 
arithmetic series and consequently the 
differences between successive loss-ratio 
values b are reasonably constant. The 
average is 0.508. 

These differences represent the deriva- 
tives of the loss ratios with respect to 
time, and since six-month intervals are 
used, a correction factor of was intro- 
duced to find the proper values of 6. The 
average value for b was used to extrapolate 
the curve to July 1948 by reversing the 
process used in the upper part of the 
tabulation. From these data, it is evident 


that the lease can be expected to reach 


its economic limit of 400 bbl. per month 
during the second half of 1947. 


As will be shown later, the mathematical 


equations of the rate-time and rate- 
cumulative curves for hyperbolic decline 
are essentially of the same type and it is 
therefore also possible to use the loss-ratio 
method for extrapolation of rate-cumula- 
tive data. The only difference from the 
procedure in Table 2 is that the time 
column is replaced by cumulative produc- 
tion figures, and that the intervals therefore 
may not be constant. The loss ratio in that 
case is the production rate at a given point 
divided by the ratio of the drop in produc- 
tion rate to the total production during 
the preceding interval. In a similar way, 
the first derivative -should be determined 
as the increase in loss ratio over the given 
interval divided by the total production 
during the same interval. In hyperbolic 
decline, the first derivative should be 


approximately constant. To extrapolate 


the data and find the ultimate recovery 
for a given economic limit, the average 
first derivative can be used to extrapolate 
the tabulation in a manner similar to 
that of Table 2. 


Mathematical A nalysis 


1. Rate-time Relationshib—When the 
first differences of the loss ratios are 


; 
: 
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approximately constant, as in Table 2, the 
following differential equation can be set 


up: 


ty ees 
‘\aPai) (7a) =-5 (7 


in which 0 is a positive constant. Integra- 
tion of Eq. 7 leads to: 


eo 


in which ao isa positive constant, represent- 
ing the loss ratio for ¢ = o. Eq. 8 can be 
simplified to: 

dP dt 


cPeleslode. = bt 


[9] 


This second differential equation can be 
integrated and the constants eliminated 
by setting P = Py for ¢ = o, which results 
in the rate-time relationship for hyperbolic 
decline: - 


bi —1/b 
Ps Po (1 += 


[x0] 

This expression, which is obviously of 
the hyperbolic type, explains why such a 
curve can be straightened on log-log paper. 


_ It also shows that horizontal shifting to 


a c ao. 
the right over a distance 2 is necessary 


for such straightening. The slope of the 
straight line on log-log paper thus obtained 


—_ I 
3 will be a b 


Rate-cumulative Relationship—To find 
the rate-cumulative relationship for this 
case, the above rate-time curve can be 
integrated as was done for the exponential 
decline curve: 


| C= [ra = fr (: + ai [x1] 


_ After carrying out the integration for 
the case where 0 is not equal to unity, and 
keeping in mind that the cumulative 
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production C = oat time t = 0, the follow- 
ing relationship is obtained: 
aoPo {( Nia | 

SE a_i — 
b= 1 te ao spay) 
or after eliminating ¢ with the rate-time 
relationship in Eq. 10: 


C= 


C= PE (pot — Prey) [5] 


In the special case, where b = 1, the 
integration results in the expression for 
harmonic decline as can be easily verified: 


C = acPo (log Po — log P) {r4] 
The rate-cumulative relationship in Eq. 13 


can apparently also be straightened on 
log-log paper after horizontal shifting 


on the cumulative scale, while the relation- “ 


ship in Eq. 14 can be represented by a 


straight line on semilog paper with the: 


production rate plotted on the log scale. 

Monthly Decline Percentage-—From Eq. 
8, it can be found that the monthly decline 
for this case is: 


De dP/dt __100 
ete engi egrets Pee: 


percent [15] 
After elimination of ¢ with Eq. 10, it is 
found that: 


100 


> aoP 0° Poe 


D 


P* per cent 


or, in other words, that in the case of 


hyperbolic decline, the decline percentage 
is proportional to the power b of the 
production rate. This is a very interesting 
result. It means that if a hyperbolic decline 
curve has a first difference in the loss ratio 
of say —o.5, the decline percentage is 
proportional to the square root of the 
production rate. This means that if such 
a well has a’1o per cent decline when the 
production rate was 10,000 bbl. per month, 
it will slow down to 1 per cent by the time 
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the production rate has dropped to roo bbl. 
per month. 

Three-point Rule-——The sf oechalic “de- 
cline curve shows another interesting 
feature, which can sometimes be used to 
advantage. It can be expressed as: “For 
any two points on a hyperbolic rate-time 
curve, of which the production rates are in 
a given ratio, the point midway between 
will have a production rate which is a 
~ fixed number of times the rate of either 
the first or last point, regardless of where 
the first two points are chosen.” 

In other words, if on a curve with an 
exponent 6 = 0.5, the first point has a 
production rate of 2A bbl. and the last 
point a rate of A bbl., the point midway 
between will have a value of 1.374A bbl., 
regardless of where the first set of points 
is selected on the curve and regardless of 
the time interval. The validity of this 
statement can be shown as follows: __ 

According to Eq. 10, the production 
rates at time ¢ — v, t and ¢ + 2 will be: 
-1p 


Pio=Po{xt+2u-o} 
P= Po(r +2)” 


and 
—1/b 


Pus = Po{r+2 etn} 


By adding together the right sides of 
Eqs. 17 and 109, the time interval v is 
eliminated and an expression is obtained 


that is twice the value of the right side “i 


Kq. 18. Therefore: 
2P;> = P y=? + Piss [20] 


If the rate at the first point is » times 
the rate at the last point, the value of the 
rate at the middle point (Pi) can be 
expressed as: 


Cle 


Pye= [21] 


- This relationship was used advan- 
tageously for a simple graphical extrapola- 


sey x 
(—E) Pa 


or P= Po (: si s 1) 
ao 
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tion construction for the hyperbolic-type 
decline curve on semilog paper as illustrated 
by Fig. 3 and discussed hereafter. 


Graphical Extrapolation M ethods 


Log-log Paper—As pointed out before, 
both the rate-time and rate-cumulative ~ 
curves for hyperbolic decline can be repre- 
sented and extrapolated as straight lines 
on log-log paper after some shifting. The 
rate-cumulative curve for the special case 
of harmonic decline where 6 = 1, however, 
can be straightened only on semilog paper. 

Log-log paper extrapolation has the 
disadvantage of giving the least accuracy 
at the point where the answer is required; 
it is also somewhat laborious on account 
of the extra. work involved in shifting until 
the best straight-line relationship is found. 

Semilog Paper.—Although log-log paper’ 
is used to a large extent for production 
curves of the hyperbolic type, there are 
still some companies that continue to plot 
their production curves on semilog paper, 


{@+2¢-9} te 


; [x8] 


PO = Po 


Pat= Prt {r+2oto} fro) 
even though the decline may be of the 
hyperbolic type. The reason seems to be 
that this procedure allows a wide range 
in small space on the vertical log scale 
and at the same time has a simple linear 
horizontal time scale. The curvature in the 
rate-time relationship for this case, how- 
ever, makes extrapolation soot and 
uncertain. A 
With the help of the “three-point rule” 


_ for hyperbolic decline, it is now possible 


to extrapolate such a curved hyperbolic 
rate-time curve on semilog paper with a 
fair degree of accuracy by simple graphical 
construction. This procedure is shown on 
Fig. 3. Three points, A, E and B, are 
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selected at equal time intervals on the 
smoothed-out curve AB. Then, according 
to the three-point rule the relative value 
of the middle point £ is a simple function 
of the ratio of the first and third points A 
and B, regardless of the time interval 
or the location on the curve. Transfer 
of the value of these ratios is possible by 
drawing simple parallel lines, because the 
vertical scale is logarithmic. In the con- 
struction, the third point B is used as the 
middle point of a new set of three equi- 
distant points whose ratios are identical 
‘with those originally selected. The third 
point of this new set of three is found by 
the construction shown on Fig. 3, which is 
self-explanatory, and it represents a new 
extrapolated point of the curve. The 
method can be used for both rate-time 
and rate-cumulative curves, provided they 
are of the hyperbolic type, and provided 
the construction is carried out on semilog 
paper. 

Special Straight-line Charts ——It may be 
noted from Eq. 1o and 13 that the behavior 
of the hyperbolic-type decline curve is 
governed primarily by the value of the 
exponent J, the first differential of the loss 
ratio. When the value of b is zero, the 
decline curve is of the simple exponential 
or constant percentage type. Some mention 
is found in the literature of hyperbolic 
decline with a value of 6 = 1, which was 
called harmonic decline. 

To find the practical range of this 
exponent 6 from actual production curves, 
the data assembled by W. W. Cutler’ 
was used. He published the coordinates 
of a large number of hyperbolic field- 
decline curves. From his data the exponent 
b was calculated for each case. The results 
are shown in Table 3. According to this 
tabulation, the value of b in the majority 
of cases appears to be between 0.0 and 
0.4. The b value equal to unity is, according 
to Cutler’s data, very rare. In the writer’s 
experience, however, this type decline does 
occur occasionally. 
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TABLE 3.—Value of b According to Cutler’s, 


Data’ 
Exponent b Number| Exponent b | Number 
Between of Cases Between of Cases 
‘ 

0.0 and O.I...... 19 0.4 and 0.5.... 15 

0.I and 0.2...... 41 0.5 and 0.6.... 9 

O.2:and O73 ..06 <0 27 0.6 and 0.7.... 4 
0.3 and 0.4....:. 34 Above 0.7..... None : 


The rate-time and rate-cumulative re- 
lationship in Eqs. 10 and 13 can be re- 
written as: 


f Bam aN BT (: + > 1) [22] 
and. P!-> = Py ( = i Cc) [23] 


In both equations the right-hand side is 
linear in either time or cumulative while 
the left-hand side is an exponential func- 
tion of the production rate P. The exponent 
in Eq. 22 is —b; in Eq. 23 it is 1 — B, 
In other words, if a vertical scale could be 
arranged in such a manner that the ordinate 
for P would represent a distance P- for 
the rate-time curve and P!~ for the rate- 
cumulative curve, a straight-line relation- 
ship should result for both. The horizontal 
scale could remain linear and no shifting 
would be necessary. At the same time, the 
accuracy of reading the extrapolated 
remaining life or the ultimate recovery 
on the linear scale would be better than 
with the log-log method. 

Since most decline curves seem to be 
characterized by 6 values between o and 1, 
with the majority between o and 0.4, a 
set of so-called “straight-line decline 
charts’? was prepared for successive values 
of b. The vertical scales’ were prepared 


simply by calculating and plotting a series | 


of values for P- and P!~. It was found 
that a highly accurate determination of } 
is usually unnecessary for most practical 
purposes and that for ordinary appraisal 
work a set of charts for } values of 0, 0.25, 
0.5 and 1.0 is sufficient. 
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The chart for b = 0.5 is shown in Fig. 4 
and the data from Table 2 are plotted on 
this chart to show the straight-line extra- 
polation procedure. The scale on the right 


C=Cumulative oil production 
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(For curves with constant decline.) 


is designed to match the 6 value of the one 
on the left, so that it will fit the rate- 


E. cumulative relationship. The scale on the 
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right should be used in conjunction with 
the linear cumulative scale on the top of 
the chart, while the scale on the left should 
be used in combination with the linear 
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time scale on the bottom. Both curves 
can then be plotted and extrapolated as 
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straight lines, simultaneously. Vertical 
scales for similar charts, designed for 
b values of 0, 0.25 and 1.0 are shown 
in Figs. 5, 6 and 7, respectively. 


C=Cumulative oi! production 


Inversé scale 
Logarithmic scale 


-P= Production rate (for P-C curve) 


t=Time 
Fic. 7.—STRAIGHT-LINE DECLINE CHART FOR 
HARMONIC Pea 


(To be used if decline is ‘proportional to the 
production rate.) 


To determine which chart should be used, 
the three-point rule can be used: Two 


\ 
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points are selected on the available curve 4 
in such a manner that the production rate 
of the first point is twice the rate at the last 
point. The production rate at the midway 
point is then read off and its ratio to the 
last point determined. If this ratio has a 
value between 1.414 and 1.396, the chart 
for b = o should be used; if it is between 
1.396 and 1.383, the chart for b = 0.25 
will be better; if it is between 1,383 and 
1.352, the chart for 6 = 0.50 should be 
preferred, and if the ratio is between 1.352. 
and 1.333 the chart for harmonic decline 
(b = 1) will give the best results. If these 
ratios are too close together, other values 
can be calculated with the help of Eq. 2r. 

A simpler method is to plot the rate-time 
curve on semilog paper (b = o) and if it 
shows a persistent curvature three repre- 
sentative points should be replotted on the 
chart for b = 0.5. If the three points do 
not lie on a straight line, but show curva- . 
ture to the right, the chart for b = 
should be selected; if the curvature is 
downward, the chart for b = 0.25 should 
give better results. 

Another method is to set up a loss-ratio 
tabulation and actually determine the 
average value of the first differential }. 
The chart with the closest b value should 
then be chosen. This method was followed 
in Table 2, and since the 6 value obtained 
(0.508) was very close to 0.50, the chart 
for this latter value was used (Fig. 4). 


OTHER EMPIRICAL DECLINE CURVES 


In addition to the exponential type of 
decline, which is the simplest empirical’ 
relationship and has found widespread 
application for approximate estimates 
because of its simplicity, and the hyperbolic - 
type of decline, which is more complicated, 
but also generally more accurate, there are 
several empirical equations that can 
sometimes be used to represent production- 
decline curves if the simpler types are 
inadequate. Three of the more important 
types are discussed in the following 


pages. 
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Loss Ratios Form a Geometric Sertes 
(Ratio Decline) 


A curve of this type has the charac- 
teristic that the decline percentage-time 
relationship is similar to the rate-time 
relationship for exponential decline and 
can be plotted as a straight line on semilog 
paper. In other words, the decline fraction 


‘itself is declining at a constant percentage 


per month. The differential equation for 
the rate-time curve is: 
= Le = t ] 
Gaia” be 
in which r is the constant fatio of two 
successive values of the loss ratio a. After 
integration this leads to: 
(g=75) 
Peng aologr [25] 


The simplest way to recognize this type 
of decline, and to extrapolate it, is by 
means of the loss-ratio tabulation. The 
equation for the rate-cumulative curve, 
which can be found by integration of Eq. 
25, is too complicated for practical use. 
As an example of the statistical treatment 
of production curves of this type, Table 4 
shows a loss-ratio tabulation of the family 
decline curve from a Wilcox sand pool in 
Oklahoma. As before, the per well produc- 
tion rates at equal time intervals are 
tabulated in column 3, the drop in produc- 
tion rate in column 4 and the loss ratio 
in column 5. In this case the loss ratios 


form approximately a geometric series. 


This is evidenced by the fact that the 
figures in column 6, which represent the 
ratios of successive loss-ratio values, are 
approximately constant. Their average 


-yalue is 1.127 and this figure was used 


for the extrapolation of column 6 in the 
lower half of the table. The extrapolated 
values for the production rate were then 
found by reversing the process used in the 
upper part of the tabulation. 


TaBLE 4.—Loss Ratio for the Family 
Decline Curve of a Field Producing from 
the Wilcox Sand in Oklahoma 


(Typicat Case or Ratio DECLINE) 
SS as Pa Ee 


ae ie aie Rais of 
n ; ~ |Ratio, on| Succes- 
3 aca rd tion Rate} \fonthly|sive Loss 
Month| Year 4 during 6} Basi Rati 
Hon Mantis asis, atios, 
Ratio, P an 
»“ 'Interval,ja = 6—/r§ = 
AP AP an-1 
Jan. 7 20,360 
July I 13,260 | —7,100|—11.206 
Jan. 2 8,990 —4,270 |—12.632| 1.127 
July 2 6,390 | —2,600|—14.746| 1.167 
Jan. 3 4,650 | —1,740|—16.034| 1.087 
July 3 3,490 | —1,160|—18.052} 1.126 
Jan. 4 2,700. | — 790|—20.506] 1.136 
July 4 2,140 | — 560|—22.929} 1.118 
Jan. 5 1,740 — 400|—26.100| 1.138 
July 5 1,440 | — 300|—28.800] 1.103 
Jan 6 1,220 | — 220|/—33.273| 1.155 
July 6 1,050 | — 170|—37-059| 1.114 
Jan. 7 918 — 132/—41.769} 1.127 
July 7 814 | — 104|—47.078] 1.127 
Jan 8 731 — 83/—53.062| 1.127 
*July 8 664 | — 67}—59.806] 1.127 
Jan. 9 610 | — 54|]—67.407| 1.127 
July 9 565 | — 45|—75.974| 1.127 
Jan Io 528 — 37)—85.631| 1.127 
July 10 497 | — 31|—96.514| 1.127 


The ratio of successive loss ratios is approximately 
constant; average value, 1.127. 

Extrapolation until the tenth year, in the lower 
half of the tabulation, by means of this average value 


First Derivatives of Loss Ratios Form 
an Arithmetic Series 


The first derivatives of the loss ratios 
form an arithmetic series and the second 
derivatives are constant. S. T. Pirson' 
worked out the three possible mathematical 
solutions for the rate-time equations, and - 
complete details may be found in his paper. 
It has been found that these equations 
are generally too complicated for practical 
use. The simplest way to extrapolate a 
curve, showing these characteristics, is by 
means of the loss-ratio method. 


Straight-line Relationship between 
Decline Percentage and Time on Log-log 
Paper 


This type of decline was discussed in a 
general way on pages 4 to 5, and for 
more details we refer to the original article 
by P. J. Jones.?! 

Aside from the fact that there is a 
straight-line relationship between decline 
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and time on log-log paper, this type of 
curve can also be extrapolated as a straight 
line by plotting the log-log of the produc- 
tion rate against the log of the time. 
Statistical extrapolation by means of the 
loss-ratio method is possible but too com- 
plicated for practical use. 


TENTATIVE CLASSIFICATION OF 
DECLINE CURVES, BASED 
on Loss RaTIo 


‘To summarize the discussions in this 
paper, a tabulation was prepared (Table 5) 
showing the mathematical interrelationship 
between the commoner types of decline 
curves. At the same time, it is shown how 
these decline curves can be classified 
according to the loss-ratio method. 


TABLE 5.—Tentative Classification of Decline Curves, Based on Loss Ratios 
Time, ¢; production rate, P; drop in production rate, AP 


Loss ratios or Constant 


a values 
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Loss Ratio, Differential of pemelr ds Loss Ratina: 
(es b= as = 4 (35) pics an 
aQn-1 


Arithmetic Series 


If the loss ratio is constant, the decline 
curve must be of the exponential type. 
Tf the loss-ratio figures are not constant, 
but form an arithmetic series, the decline 
will be of the hyperbolic or harmonic type, 
depending on the value of the increment 6. 
If the loss-ratio figures indicate a geometric 
series, the curve must be of the ratio- 
decline type. 

On this table is shown also a summary 
of the graphical and other methods that. 
can be used to extrapolate the different 
types of curves. 


SUMMARY 


Most production-decline curves can be 
classified into a few simple types, which 
can be recognized by graphical, statistical 


Ratio of Successive 


Geometric Series 


ce ee ee ee ee SS..0SSSSSoaqqQq 
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C = a(Po — P) C= 
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ing 


_ 100 100 roo 100 
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Decline percentage « Lg. on co- raig ne on 
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Graphical short- 
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paper 


Special decline 
calculator 


a= ide = Constant | b = Aa = Constant 


(Straight line on special decline charts. 
Straight line on log-log paper after shifting) 


aoP o? 
1-b 


P eth (Straight line on special decline charts 
(Straight line on co-| (Straight line on log- |(Straight line on } 
log paper after shift-| 


Decline proportional | Decline 
to power 6 of pro- 
duction rate 


Graphical extrapolation construction 
based on ‘‘three-point rule”’ 


adn 


oa (: Rea P = Poeto log r 
do 


(Poi Too complicated 


— Pi-) 


C= aoPo (log Po 
— log P) 


semilog paper) 


roportional | Decline diminishing 
to production rate with time at con- 
stant percentage 
(geometric series) 


7 


se 


ea ee 


J. J. ARPS 


or mathematical means. There is a distinct 


interrelationship between these types and | 


a detailed study revealed some new charac- 
teristics and possibilities for simplification 
of the extrapolation procedure. Among 
these, the most important are: 

1. A decline calculator to be used for 
exponential decline curves plotted on 
semilog paper. This calculator, which is 
based on the slide-rule principle, makes 
it possible to read off the monthly decline 
percentage and the future reserve directly 
from the original curve. 4 

2. The mathematical relationship be- 
tween rate-time, rate-cumulative and rate- 
decline percentage for hyperbolic and 
harmonic decline. ~ 

3. A graphical construction method for 
extrapolation of hyperbolic-type decline 
curves, plotted on semilog paper. This 
method is based on the three-point rule, 
which is a mathematical connection be- 
tween the production rates of three equi- 
distant points on the curve. 

4. The introduction of straight-line 
‘decline charts for hyperbolic decline. These 
charts have vertical scales arranged in such 
a manner as to make straight lines out of 
both rate-time and rate-cumulative curves, 


belonging to the hyperbolic type. Use of 


these charts facilitates extrapolation of 
this type of production curves considerably. 
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SYMBOLS 
P, production rate, bbl. per month. 


Po, initial production rate, bbl. per 
month, 

t, time elapsed since first production, 
months. 


v, constant time interval. 
C, cumulative production from com- 
pletion until time ¢, bbl. 
a, positive number, representing loss 
ratio on a monthly basis. 
ao, positive number, representing loss- 
ratio during first month. 
b, positive number, representing first 
derivative of loss ratio. 
D, decline, per cent per month. 
Do, initial decline, per cent per month. 


A, B,n,m, various constants. 


r, ratio of successive loss ratios. 
log, natural logarithm. . _ 
é, base of natural logarithm. + 
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Significance of Declining Productivity Index 


By C. V..Mirirkan* AnD Herpert F. BEARDMORE,t| Mempers A.I.M.E. 


(Houston Meeting, May 1944) 


ABSTRACT 


Deciintnc Productivity Index, as con- 
sidered herein, is a productivity index that has 
a substantially and consistently decreasing 
value when measured over a period .of a few 
hours. If not recognized, it may be interpreted 
as representing an unsettled or unstable con- 
dition in a producing well. It forms the basis 
of a number of predictions as to future per- 
formance compared with the performance of 
wells in which the productivity index does not 
decline. The most important of these are that: 
(1) the rate of oil production will decline more 
rapidly, (2) the gas-oil ‘ratio will usually in- 
crease abnormally, (3) the amount of water 
ultimately produced will be negligible, if any, 
(4) stop-cocking will increase current pro- 
duction and decrease gas-oil ratio. When such 
relative well performance is indicated, it follows 
that certain reservoir performance and oper- 
ating practices may be anticipated: (1) dis- 
appointing recovery, (2) longer natural flow, 
(3) no active water drive, (4) better evaluation 
of acidizing, shooting and reworking, (5) inter- 
mittent operation of wells, (6) smaller pumping 
equipment required. It is significant that the 
basis of these important predictions is bottom- 

‘hole pressure tests that can be made immedi- 
ately after completion of the wells. 


INTRODUCTION 


“Productivity index” is the number of 
_ barrels of oil produced per day per pound 
per square inch of differential pressure 


Manuscript received at the office of the 
Institute Feb. 9, 1945. Issued as T.P. 1872 in 
PETROLEUM TECHNOLOGY, July 1945. 

* Amerada Petroleum Corporation, Tulsa, 
Oklahoma. 

t Barnsdall Oil Co., Tulsa, Oklahoma. (For- 
merly with Amerada Petroleum Corporation.) 


between the reservoir and the bottom of 
the well. “Declining Productivity Index,” 
as considered herein, is a productivity 
index that has a substantially and con- 
sistently decreasing value when measured 
over a period of a few hours. 

Productivity index can be determined 
only when the rate of production can be 
stabilized. In most wells the rate of produc- 
tion and bottom-hole pressure are easily 
stabilized to give a constant productivity 
index for a period of many hours. A 
few produce so erratically as to preclude 
probability of an acceptable test in the 
usual sense. A satisfactory productivity 
index can be determined in some wells only 
by gauging the production accurately by 
hours, measuring the bottom-hole pressure 
continuously, and from these data calculat- 
ing the productivity index for successive 
hours. Such figures frequently will have 
a decreasing value—that is, a declining 
productivity index—and when plotted 
on double logarithmic cross-section paper 
with productivity index as ordinate and 
time as abscissa will be a straight-line 
curve. The angle between the curve and 
the abscissa is referred to as the rate of 
decline. 

Declining productivity index may appear 
to be the result of change in permeability 
to oil due to decreasing saturation of oil 
and increasing saturation of gas in the 
reservoir. It is possible that such is in fact 
the cause, but if so, more is involved than 
merely relative saturation of oil and gas. 
This seems evident because the rate of — 
decline in productivity index is sub- | 
stantially the same regardless of the pro- 
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duction rate, and regardless of whether 
the flowing bottom-hole pressure is above 
or below the bubble point. Furthermore, 
during a test the gas-oil ratio increase is 
generally small, if any. It is believed that a 


reservoir characteristic, probably a type - 


of porosity, is basically responsible for the 
type of declining productivity index dis- 
cussed herein. 


SIGNIFICANCE OF DECLINING 
Propuctivity INDEX 


The history and performance of many 
wells having a declining productivity index 
have been sufficiently consistent to make 
certain qualitative predictions as to future 
performance of such wells seem reasonably 
safe, compared with the performance of 
wells that have a similar reservoir thick- 
ness, productive capacity, and other 
conditions, but do not have a declining 
productivity index. These predictions of 
relative performance may be summarized 
as: (1) the rate of oil-production decline 
will be more rapid, (2) the gas-oil ratio 
usually will increase more rapidly and 


-reach a higher value, (3) the amount of 


water produced ultimately will be small, 
if any, (4) productivity index will be 
restored when the well is produced again 
after having been shut in. 

A well having a declining productivity 
index will usually show a decline in 
production during the first hours it is 
produced if the rate of production ap- 
proaches capacity. The production decline 
continues and in many cases the well will 
ultimately go completely dry of oil but 


still produce gas. There is no period in the 


life of the well at which the production 
rate may be called “settled.” Such condi- 


“ae J ° ° 
tions mean low ultimate recovery. This, 


as stated above, is only relative to the 
recovery that would be estimated based 
on the conditions known early in the life 


of the well without benefit of knowledge 


of the declining productivity index. 


Ps 
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An increasing gas-oil ratio is normal 
when the primary recovery agent is gas. 
Experience has been that in most fields 
the gas-oil ratio becomes even higher 
in wells with a declining productivity 
index. Because of the higher gas-oil ratio, 
wells produce by natural flow to a lower 
rate of production, and the time that 
artificial lifting equipment must be installed 
is delayed. A well does not ordinarily 
produce at a greater rate when artificial 
lifting is started than the rate at which it 
had been producing by natural flow, so 
that the lifting equipment need not be 
larger than required to lift the quantity 
of oil currently produced. The rate of 
production decline may be less for a few 
weeks, after which the decline is resumed 
at the same rate, or only slightly lower, 
than before. 

Water has not been produced in an 
appreciable quantity from a well having 
a declining productivity index. Therefore, a 
pool in which the wells have a declining 
productivity index would not be expected 
to have an active water drive. This predic- 
tion would influence estimation of reserves, 
development of the pool and selection of 
well equipment. 

Restoration of productivity index when 
a well is shut in is characteristic of wells 
having a declining productivity index. 
The productivity index will decline as long 
as the well continues to produce through a 
choke of a given size. When the well is 
shut in, the bottom-hole pressure builds 
up at a slower rate. As the bottom-hole 
pressure builds up, the initial productivity 
index will increase, reaching the same 
initial productivity index as before, when 
the pressure is the same. Because of this 
restoration of productivity index, most 
such wells can be operated intermittently 
and obtain equal or greater current produc- 
tion with a lower gas-oil ratio than when 
producing continuously. The optimum 
periods of intermitting vary, but in general 
during the early life the period is a few 
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hours, while later the well may be shut in 
one or two days each week. 

Restoration of productivity index has 
been responsible occasionally for favorable 
results attributed to cleaning out, acid 
treating, shooting, or other work that 
required a period of shut-in time. Some 
wells would have had the same increase 
in production by merely shutting them in 
for the same length of time. 

The magnitude of such relative per- 
formance is related to the rate of decline 
of the productivity index. Wells in some 
pools have such a high rate of productivity 
index decline that even on short tests 
there is enough decline in the production 
rate to indicate poor recovery. Where the 
rate of productivity index decline is low, 
it is difficult to evaluate its influence on 
the predicted performance. In most pools 
the wells either do not have a declining 
productivity index, or the rate of decline 
is so low that it cannot be measured by a 
test of reasonable duration and present 
methods of measurement. 

It has been found that the rate of decline 
of the productivity index is substantially 
the same, regardless of the rate at which 
the well is produced. 

The procedure in determining declining 
productivity index is essentially the same 
as might be used in determining any 
productivity index. The well is shut 
in preferably until substantially static 
conditions are established. It is then 
produced through a given size of choke, 
which is not changed during the test, and 
a gauge of oil production is taken each 
hour, using every precaution to obtain 
accuracy. Hourly stock-tank production 
is corrected for changes in amount of 
oil in the tubing and in the annular space 
between the tubing and casing. The produc- 
tion for each two hours is averaged to 
determine the rate of production on the 
hour. To gain accuracy of differential 
pressure during the first part of the test, 
the bottom-hole pressure gauge is left in 


SIGNIFICANCE OF DECLINING PRODUCTIVITY INDEX 


the well at the pressure point for a period 
of at least 10 hr. to obtain a continuous 
pressure record. The rate in barrels per 
hour each hour is divided by the pressure 
decline from the static or initial pressure 
to the end of the hour to obtain the hourly 
productivity index. The length of the test 
may vary, 24 hr. usually being sufficient, 
although frequently a shorter period will 
give an acceptable test..When a test runs 
for several days, it may be satisfactory 
to lengthen the gauging period. After 
the first 24 or 48 hr., the average hourly 
production for each 24-hr. period is deter- 
mined, and the bottom-hole pressure is 
measured at the middle of the period. 
The hourly productivity index for a number 
of successive hours having been deter- 
mined, the data are plotted for analysis 
on double logarithmic cross-section paper, 
productivity index on the ordinate and 
time in hours on the abscissa. The plotted 
points usually form a straight-line curve. 
Declining productivity index is not 
characteristic of any one formation or 
area. Thus far, it has been found more 
frequently in lime, dolomite and calcareous 
sand reservoirs than in true sand reservoirs. 
It is found in wells in the Gulf Coast, 
West Texas and Mid Continent areas, and 
there is evidence that it is present in other 
areas. The wells may be small or have 
very large potentials. Occasionally it is 
found in a well in a pool in which most of 
the wells do not have a declining pro- 
ductivity index, but such wells usually are 
recognized at completion as being poor. 
The more general characteristics of wells 
having a declining productivity index 
have been discussed and are those which 
may be reasonably anticipated. The de- 
tailed test made to determine declining 
productivity index often gives other 
information on the well or the pool, 
particularly the effectiveness of acidizing, 
shooting and cleaning out. Several flow. 
tests taken in wells having a declining 
productivity index are presented to show 
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more clearly the type of information and 
interpretations that may be made. 


EXAMPLES 


Oil pools in the Miocene sands in the 
Gulf Coast area, with few exceptions, 
have an active water drive. Two wells 
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ductivity index. Other wells in the same 
area producing from sands of comparable 
thickness do not have a declining produc- 
tivity index and are depleted by natural 
water flood, with little change in gas-oil 
ratio and no substantial decline in static 
bottom-hole pressure. 
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‘Fic. 1—DECLINING PRODUCTIVITY INDEX OF TWO GULF COAST SALT-DOME WELLS, NORMALLY 


EXPECTED TO BE PRODUCING FROM A WATER-DRIVE RESERVOIR. 


tested had productivity index declines 
as shown in Fig. 1, and did not have water 
drive. The wells are in the same pool and 
the tests were made shortly after comple- 
tion. During the 3o0-hr. test on well A, 
the rate of production declined from 10 bbl. 
per hour to 6 bbl. per hour, and the bottom- 
hole pressure declined from 2510 lb. per 
sq. in. to 1470 lb. per sq. in. The rate of 
production from well B was constant at 
1214 bbl. per hour during the 27-hr. test, 
but the bottom-hole pressure declined 


- from 3980 to 3620 lb. per sq. in. Three years 


later the static pressure in well A had 
declined to one third of the original, and 
shortly thereafter it was put on artificial 
lift. Well B after 4 years had static pressure 
of one half the original, and was making 
7 per cent water. The gas-oil ratio is three 
times the original, which is less than usual 
in wells having a similar declining pro- 


a 


Fig. 2 presents the results of tests on a 
West Texas well. It shows the productivity 
index decline at varying production rates, 
and the usual persistence of the decline. 
Curve A shows the productivity index 
while the well was flowing 70 bbl. per hour. 
Curve B is a 550-hr. test .with an initial 


production rate of 52 bbl. per hour and a 


final rate of 30 bbl. per hour. The diver- 
gence of the first few points was caused by 
reducing the size of the choke about 30 
min. after the well began to produce. 
Another test of the well is shown by curve 
C, when it flowed at 11 bbl. per hour for 
24 hr. without measurable change in the 
prodiction rate. The curves also show a 
characteristic of this type of well to restore 
its productivity index when it is shut in. 
It illustrates the characteristic that is 
important when evaluating benefits of 
reconditioning that prevents the well from 
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producing for an extended period. If a_ restoration and consistency of rate of 
well has a declining productivity index, decline is shown by Fig. 3, which shows 
benefits credited to the reworking of a three tests at different rates of flow on 
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Fic. 2.—SAME RATE OF PRODUCTIVITY INDEX DECLINE AT DIFFERENT RATES OF PRODUCTION, 
AND CONTINUATION OF DECLINE ON A LONG TEST; RESTORATION OF PRODUCTIVITY INDEX DURING 
SHUT-IN OF WELL. 
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Fic, 3.—Orpovician “WILCOX”? SAND WELL, SHOWING SAME RATE OF PRODUCTIVITY INDEX 
DECLINE AT DIFFERENT RATES OF PRODUCTION, RESTORATION OF PRODUCTIVITY INDEX DURING 
SHUT-IN OF WELL. 


Note lower productivity index when well is not shut in long enough to build up static pressure. 


well may actually be the result of produc- successive days from a “Wilcox” sand 
tivity restoration. well in Oklahoma. Approximately 16 hr. 
Another example of productivity index shut-in time between tests was not long 
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enough to build up to maximum static although average thickness. The recovery 
pressure, and accounts for the initial was quite disappointing. 

productivity index being lower on each The declining productivity index of a 
successive test. Rates of flow during the well producing in one of the major fields 
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FIc. 4. —A CHANGE IN RATE OF PRODUCTIVITY INDEX DECLINE HAS BEEN FOUND IN A FEW WELLS 
SEVERAL HOURS AFTER THE TEST WAS STARTED. ‘ 
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; > Fic. 5.—CurVE B Is CONTINUATION OF TEST SHOWN BY CURVE A AFTER THE -SIZE OF CHOKE HAS 


. BEEN INCREASED. 


tests were 4, 5}4 and 9 bbl. per hour. The of New Mexico is shown in Fig. 4, curve A. 
- “Wilcox” is the most widespread and The test illustrates a flattening of the curve 
consistent oil-producing sand in Oklahoma, that sometimes occurs. On this test the 
but in this pool it had low permeability well was produced at an initial rate of 4 bbl. 
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per hour, and after 300 hr. had declined end of the test. This well was in an area : 
to 314 bbl. per hour. The bottom-hole where most wells had a low productivity 
pressure at the beginning of the test was index decline. Fig. 4, curve B, shows the 
1345 lb. per sq. in. and had declined to 950 results of a test in which the rate of 
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Fic. 6.—CuRvE A SHOWS PRODUCTIVITY INDEX DECLINE BEFORE ACIDIZING AND CURVE B AFTER 
ACIDIZING. 
- Note larger productivity index, but higher rate of productivity index decline in curve B, 
indicating temporary benefit from acid. 
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Fic. 7.—CurvE A BEFORE ACIDIZING, CURVE rte AFTER ACIDIZING AND CURVE C, I9 MONTHS AFTER 
ACIDIZING. 
Larger productivity index and lower rate of decline in curves B and C indicate permanent 
- benefit from acid.‘ 


at the time of the break in the curve; productivity index decline increased. In 
then it declined to 720 Ib. per sq. in. at the the rare cases observed, this sharp change 
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in slope has been accompanied by in- 
creasing gas-oil ratio and greater decline 
in production and in bottom-hole pressure. 
When the curve flattens, the apparent 
transition is a period of a few hours. 
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the test after acidizing shown by curve B. 
The convergence of these curves indicates 
that the increase in productivity is tempo- | 
rary and there is a question whether the 
ultimate recovery was increased. 
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Fic. 8.—CoMmPosiItE PRODUCTIVITY INDEX DECLINE OF SEVERAL WELLS IN THE Nort St. Louis 
POOL, POTTAWATOMIE COUNTY, OKLAHOMA. 


The curves in Fig. 5 show the result of 
changing the size of choke during the test. 
Curve A shows the decline in productivity 
index while the well was being produced at 
4 bbl. per hour for 310 hr. Curve B is the 
productivity index curve by continuation 
of the test after the choke was increased 
to permit production at the rate of 16 bbl. 
per hour. It has been observed that a 
change in choke size to either increase or 
decrease the rate of flow will cause partial 
restoration of the productivity index. 

The use of productivity index decline 


tests to evaluate the results of acidizing 


a well are shown in Fig. 6. The well pro- 
duced 214 bbl. per hour through a }4-in. 
choke before acidizing. After treatment 
with acid, a test made through a choke of 
the same size gave a production of 534 bbl. 
per hour. The productivity index test 
before acidizing is shown by curve A, 
which is, relatively flat as compared with 


ve 
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A well having beneficial results from 
acidizing is shown in Fig. 7. Productivity 
index tests on this well while producing 
through %-in. choke at the rate of 1214 
bbl. per hour before acidizing are shown by 
curve A, and at the rate of 19 bbl. per 
hour immediately after acidizing are 
shown by curve B. Curve C is a test made 
while producing 11 bbl. per hour through 
a 4-in. choke on this well 19 months after 
-acidizing, the additional improvement in 
productivity index possibly being due to 
further cleaning out of acid-water residue. 
The immediate effect of the acidizing is 
shown by the increase in numerical value 
of productivity index. The ultimate benefit 
is indicated by the lower rate of decline 
of the productivity index. 

A group of 14 wells in the North St. Louis 
pool of Pottawatomie County, Oklahoma, 
had an appreciable productivity index 
decline, a composite of several tests being . 


\ 
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shown in Fig. 8. The production history of 
that portion of the field is shown in Fig. 9. 
Production is from an oil-saturated section 
some so ft. thick in the Hunton limestone, 


tivity index were 4000 bbl., or more, per 
acre. The field history to date shows that 
the ultimate recovery will be approxi- 
mately 1900 bbl. per acre. 
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FIG. 9.—PRODUCTION OF OIL AND GAS, AND GAS-OIL RATIO OF 14 WELLS IN THE Nortu Srv. Louis 
POOL, POoTTAWATOMIE CouNTY, OKLAHOMA. 
Rapid decline of oil production and rapid increase of iebes ratio were predicted because of 


declining productivity index found in first wells complete 


found at a depth of 4500 ft. Wells were 
completed with flowing capacity ranging 
from 200 to 600 bbl. per day and gas-oil 
ratios were 1000 cu. ft. per barrel. Wells 
were drilled in diagonal corners of 40-acre 
tracts, giving a regular 20-acre spacing. 
The productivity index test taken at 
the time of the completion of the first well 
gave an indication of the characteristics of 
the pool, which was confirmed by similar 
tests on the next two wells completed. 
Recoveries estimated after considering 
information from the tests were much 
lower than normally would be expected, 
based on the initial performance of the 
wells and thickness of oil-saturated lime. 
Most early estimates of ultimate recovery 
without knowledge of declining produc- 


in the pool. 


The high gas-oil ratio in this field is 
normal for wells with an appreciable 
productivity index decline. Efforts to 
improve the ratio were either without 
effect or had only temporary response. 
Shooting, acidizing, and selective zone 
production were of no benefit. Stop-cocking 
or intermittently producing wells has 
reduced the gas-oil ratio, but has been 
less effective than in many pools having a 
similar declining productivity index. 

Rapid decline in rate of oil production, 
increasing and excessive gas-oil ratios, and 
production without water drive — were 
anticipated early in the life of the field. 
These predictions based on the declining 
productivity index were of practical value 
in the selection of equipment and planning 
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operations for the field. A small electric 
generating plant, small pumping units 
driven by electric motors, and automatic 
time-pumping equipment were selected, 
all of a type that could be operated 
intermittently, and so arranged that a 
minimum of operating labor would be 
required. Considerable second-hand ma- 
terial, such as tubing and sucker rods, 
was used for the light’ pumping service 
predicted. 


SUMMARY 


A summary of the experience thus far is 
that when a test of a few hours duration 
shows a definite declining productivity 
index, it is reasonably safe to predict that: 
(x) the rate of oil production will decline 
more rapidly than normally would be 


_ expected, (2) the gas-oil ratio usually will 


increase abnormally, (3) the amount of 
water ultimately produced will be negli- 


gible, if any, (4) productivity index will be 
restored by shutting the well in for a short 
time. 

When such well performance is indicated, 
it follows that certain reservoir per- 
formance and operating practices may be 
anticipated: (1) the ultimate oil recovery 
will be lower than expected for a gas-drive 
reservoir, (2) wells will flow naturally to a 
lower reservoir pressure and to a lower rate 
of production, (3) there will be no active 
water drive, (4) acidizing, shooting, re- 
working can be better evaluated, (5) 
wells will produce currently and probably 
ultimately as much oil, and often more, 
when shut in from ro to 30 per cent of the 
time, (6) smaller lifting equipment will be 
required and, (7) wells can be operated 
alternately. 

It is significant that the basis of these 
important predictions is bottom-hole pres- 
sure tests that can be made immediately 
after completion of the wells. 


Chapter III. Production 


Introduction 


By WrintHRop P. Haynes,* MemBer A.I.M.E. 


THE symposium on production for the 
year 1944 includes more foreign papers 
than any one of the past three years, 


because of a partial relaxation of the 


censorship ‘in many Western Hemisphere 
countries. The committee was not success- 
ful, however, in securing papers from 
Europe and the Near and Far East at this 
time, with the exception of Saudi Arabia 
and Bahrein. 

Where possible, these papers include 
summaries upon production for the missing 
war years, so that we shall have no perma- 
nent gap in the records. At the close of the 
war, we hope again to publish the usual 
more complete form of report for all 
important oil-producing countries. 


EXCERPTS FROM CIRCULAR TO AUTHORS 


In order to facilitate interpretation of the 
data in this chapter, we print the follow- 
ing excerpts from the Circular to Authors. 


The field is the unit in this tabulation. In 
cases of fields extending across State bound- 
aries, such as Rodessa, it is suggested that 
each State author treat the section of the field 
in his State as a unit, and by a footnote indicate 
that the field extends into an adjacent State. 

Each place in the table may represent one of 
three possibilities; either the proper entry is 
determinable and can be supplied by the 
author, or an approximate figure can be sup- 
plied which is the author’s best guess and 
should be entered followed by an x, or it does 
not apply to the particular field and the space 
is left blank. Contributions of great value may 

* Geologist, Standard Oil Company ag 


Jersey); Chairman for Production, A.I.M 


Petroleum Division, 1945. ; 


be made by the author in many cases where 
entries are not subject to precise determina- 
tion. In such cases the author should use his 
good judgment and make the best entry pos- 
sible under the circumstances. 

The entry of a zero is a positive-declaration, 
and it is an important declaration where it is 
in order. 

It is thought that the nearest whole humben 
are sufficiently accurate for our purposes ex- 
cept as to percentage of sulphur in oil. If an 
author desires to report any other figures to 
tenths, he may do so. 


The quantity of gas produced should include, — 


where possible, gas sold or otherwise marketed, 


and gas blown into the air, burned as flares or _ 
* otherwise wasted. Segregation of these figures — 


would be interesting if the authors can make 
such segregation. In any event, the figures 
should represént as nearly as possible the total 
quantity of gas removed from the reservoir. 
Under the columns on ‘‘ Depth,” the average 
depth to the top of the productive zones and 
to the bottom of the productive wells, when 
subtracted, should give the approximate 
thickness of the productive zone. For fields 
where this is not true because of unusually 
high dip or for some other reasons, it is sug- 
gested that the authors indicate in their text 
the approximate average thickness of the 
productive zone. . 
The net thickness of the producing formation 
should be the thickness of the producing zone, 
less the estimated amount to cover the portions 
of the zone that do not yield oil, such as dense 
shales, etc. It is recognized that for some 


fields the authors can only make rough guesses; 


in such cases, they should enter their best 
estimate followed by an x. Average production 
per acre-foot need not be reported as it can 
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be calculated by those interested from the 
figures given. S 

In classifying wells as to producing methods, 
enter all wells that are not “flowing” in the 
column headed “Artificial Lift.’’ If possible, 
add footnotes to indicate whether the lift is 
“pumping,” ‘gas lift” or “air lift.” 

It is recognized that for many fields it would 
a be very difficult to determine accurately the 
quantity of each gravity of oil produced. How- 
ever, the approximate weighted average 
gravity that will be representative of the total 
production can be determined sufficiently ac- 
curately to constitute significant information. 


FooTNoTES TO CoLUMN HEADINGS— 
TABLE I 


@ All fields to be listed alphabetically and if 
by counties the latter also in alphabetical 
order. If the field is a gas field, or is primarily a 
_ gas-producing field, indicate by asterisk im- 
mediately after the name of the field, as, for 
example, Katy,* Waller. 
’.¢ Total area in surface acres in the field 
proved for production. 
¢ Total production in barrels of oil and/or 
distillate or condensate; and show by footnote, 
_ where possible, the amount of distillate or con- 
densate production. 
¢ Volume of gas produced from the field and 
not returned to the reservoir. 
SInclude all original completions, but ex- 
clude workovers and wells deepened or plugged 


after having produced oil and/or gas and is not 
to include wells abandoned without having 
secured production. 

9A well producing both oil and gas is 
classified as an oil well, unless it has been 
designated as a gas well by the State regu- 
latory agency. Gas wells are wells producing 
gas only, wells producing condensate or dis- 
tillate, and wells producing - some oil but 
classified as gas wells by the State regulatory 
agency. 

h Show type of operation as indicated by 
the following symbols: P, pressure main- 
tenance; G, gas injection; W, water injection; 
C, cycling. ' 


back. Abandoned refers only to wells abandoned . 
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+ Show weighted average gravity A.P.I. at, 


60°F. as oil is delivered to the pipe lines, and 
percentage of sulphur, if any, in the oil. Where 
oils from more than one stratum are com- 
mingled and delivered into the pipe line at a 
gravity of 26 to 26.9, show as 26°, etc. 

i Show name of producing formation, and 
show its age by abbreviation as follows: Cam, 
Cambrian; Ord, Ordovician; Sil, Silurian; Dev, 
Devonian; Mis, Mississippian; MisL, Lower 
Mississippian; MisU, Upper Mississippian; 
Pen, Pennsylvanian; Per, Permian; Tri, Trias- 
sic; Jur, Jurassic; CreL, Lower Cretaceous; 
CreU, Upper Cretaceous; Eoc, Eocene; Olig, 
Oligocene; Mio, Miocene; Pli, Pliocene. 

k Show character of formation by code letter 
as follows: A, anhydrite; C, chalk; Cg, con- 
glomerate; Ch, chert; CR, cap rock; D, 
dolomite; Da, arkosic dolomite; Gw, granite 
wash; Sh, shale; L, limestone; LS, limestone, 
sandy; OL, odlitic limestone; S, sandstone. - 

‘Figures represent ratio of pore space to 
total volume of net reservoir rock expressed in 
per cent. P indicates reservoir rock is of porous 
type, but ratio is not known by the author. 
Cav indicates that the reservoir rock is of 
cavernous type; and Fis, fissure type. 

™ Show actual depth to top of producing 
stratum. If producing zone is a series of inter- 
bedded sands and shales, and the sands are all 
productive or capable of producing, show the 
depth to top of top sand member. 

» Show actual average thickness that is pro- 
ducing or known to be productive. If, for 
example, average thickness of productive 
zone above water level is 50 feet, show 50 feet, 


even though wells are completed in only upper . 


ro or 15 feet of zone. 

° A, anticlinal; AF, anticlinal with fauJting 
as important factor; Af, anticlinal with faulting 
as minor factor; AM, accumulation due to both 
anticlinal and monoclinal structure; D, dome; 
DS, salt dome; H, strata are horizontal or 
nearly horizontal; MC, monocline with accu- 
mulation due to change in character of stratum; 
MF, monocline-fault; MI, monocline with 
accumulation against igneous barrier; ML, 
monocline-lens; MU, monocline-unconformity ; 
MP, monocline with accumulation due to 
sealing at outcrop by asphalt; N, nose; S, 
syncline; T, terrace; TF, terrace with faulting 
as important factor. 

P Show name of deepest stratigraphic zone 
tested and total depth of well which tested such 
zone, whether it is deepest well in field or not. 

x Correct entry not determinable. 


Oil and Gas Development in Arkansas in 1944 


By J. F. GAvire,* MemsBer A.I.M.E. 


SoutH ARKANSAS 


From the standpoint of exploration 
and new discoveries, South Arkansas 
had a discouraging year in 1944. In 
January there were 73 untested drilling 
blocks, and 60 additions were made during 
the year. Of the total, 65 were condemned 
by dry holes on or adjacent to them, while 
5 proved productive. The latter resulted 
in the discovery of the Salem Church, 
Calhoun Wilks, and Strong fields, and 
the extension of the Village field to the 
southeast. The year ended with 63 un- 
tested blocks, 41 of which were scheduled 
for tests to the Smackover lime, the state’s 
deepest oil-producing formation. 

Geophysical activity in 1944 totaled 
164 crew weeks, of which 110 were seismic, 
43 gravity,.and 11 radioactive (Fig. 1), 
in contrast with 674 crew weeks reported 
for 1943, of which 563 were seismic and 
Ill gravity. Five seismograph and two 
gravity crews were engaged in exploration 
in South Arkansas during January 1044, 
but only two seismograph crews were 
working there at the end of the year. 
In addition, exploratory core drills were 
used for a total of 38 weeks during the year. 

The year’s few discoveries, none of 


- which is considered as having added 


appreciably to state reserves, were the 
meager results obtained in the drilling 
of 62 wildcat wells 2000 ft. or deeper. 
Of this total (a detail of which appears 
in Table 2), 42 were drilled to the Smack- 
over lime or below. The average depth 


Manuscript received at the office of the 
Institute May 14, 1945 

* Senior Geologist, Arkansas Oil and Gas 
Commission, El] Dorado, Arkansas. 
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of the 62 wells was 5384 ft., as compared 


with 4992 ft. in the preceding year, while © 
the average depth of the 42 wildcats in the © 


lime was 5913 ft. in 1944. 

Fig. 2 has been prepared to show all 
wells penetrating to the Reynolds odlitic 
lime. The 10944 dry holes are circled 
lightly, while discoveries are heavily 
circled and shown as producers. Smackover 
lime fields, producing from the Reynolds 
oolitic lime member, are indicated in black, 
and the locations of dry wildcat wells 
drilled prior to 1944 are also shown. Table 
3 provides a listing of all Smackover lime 
wells drilled through the end of 1944. 

Production for the year was slightly more 
than in 1943, totaling 29,282,747 bbl., 
as compared with 27,521,943 bbl. for 
the preceding year. The increase was 
1,760,804 bbl., or 6.4 per cent, bringing 
production to a peak exceeded only in the 
1923 to 1928 period of flush production 
from the older shallow fields, principally 
Smackover. The increase was largely 


attributable to additional development in _ 


the Dorcheat-Macedonia, Atlanta, Fouke, 
Stephens-Smart, Haynesville, and Village 
fields, little production deriving from 1944 
discoveries. These six fields accounted 
for roo of the 122 field wells drilled during 
the year. Annual and cumulative produc- 
tion for the producing life of the state are 
presented graphically in Fig. 3. 

Fig. 6 has been prepared by the author 
to show the producing ages and present 
known productive limits of all fields in 
South Arkansas. Production data, as 
usual, are assembled in Table 2, and 
provide a further breakdown of producing 
formations in the individual fields. 
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TABLE 1.—Oil and Gas Production in Arkansas 


oe ce ee RS a i ak el aS eee ee ee een ee en 


ee Be Bl ah ek Be, 


Number of Oil 
i ; . Wells Produc- 
| Oil Production Gas Production Bae poe inga Dec. 1944 
5 Sea SS = | = 
Total Production, Bbl.¢ | Milli Yu. Ft. i 
+ Field: Countys roduction | Millions Cu. Ft.¢ 1944 Oil 
i: te | | * | E 
Gs 2 Pp 2 5 = = ie 
© g S| og To End During | 5 To End | During] $7 | 8 | 8 3 
os z | Bye] of 1944 1944 | | of 1944} 1944 | 33 | 2 fs] 2 3 
; o Bla Ok an So | Blsl'e |Se 
. 3 ga |EfS 35 86/8 2 \5a\2 
4 a jai < O@ |S [al eat | 
: Sours ARKANSAS 
; 1| Atlanta,! Columbia.......... 1938] 2,000, 4,980,842 1,165,178 6,819 | 1,644 38 | 114] 1) 34 2); 0 
2 Cotton, Valley.>........ 1943 80 46,146 28,494 20 12 Di TA A 0) 0 
; Shee Reynolds............-- 1938} 2000) 4,934,696 1,136,684 6,799 | 1,632 36 | 114) 0} 33 2, 0 
4| Big Creek,* Columbia....... 1939} 1608 154,524 9,230 3,929 225 14 040.0 0} 1 
5| Bradley, Lafayette........... 1925 80 186,705 (Abd.) x 0 6} 0} 0) 0 0} 0 
6| Bragg (Camden), Ouachita. . . 11934 10 37,848 | (Abd. 1940) z 0 15} Oi) 20), 0 0} 0 
7| Buckner, Columbia, Lafayette.|1937| 1,680 4,720,366 665,244 1,156 172 29) 0] 0} 5 24) 0 
8| Calhoun, Columbia.........- 1944; 120 33,411 33,411 367 367 3/ 3/0) 8 0} 0 
9 pepeeeells (Rainbow), |1927} 2,030) 15,662,195 234,627 x gr 262\| 1 |-8 0 69] 0 
77, le ener a eer 
10! Columbia,*? Columbia....... 1942} 408 9,529 0 215 0 1 40 }0)70 o| 0 
11| Dorcheat-Macedonia, ¢ Colum- 
LO ee lh ee 1939] 7,2008| 6,260,029 2,358,758 71,778 | 26,391 974) 284) 0} 414 0| 854 
12 Cotton Valley.......... 1942} 7,2008 2,129,742 1,284,067 23,538 | 11,111 874| 264] 0} 404 0} 574 
13 TSB COGET ) Omen eee 1939| 5,6008| 4,130,287 1,074,691 48,240 | 15,280 644| 134) 0} 14 0} 594 
14| E) Dorado, East, Union..... 1922} 1,380} 9,191,262 130,597 e 2 th “0 [20h 10 36| 0 
15| El Dorado, South, Union... .|1920 7,740) 49,342,950 295,404 zZ z| 1,116) 0| 8} 0 179| 0 
16| Falcon, Nevada...........-- 1938; | 10 z | (Abd.) 2 o| 2} ojo o| 0 0 
17| Fouke, Miller...........-.. 1940} 1,100} 1,606,097 603,190 © x 36 | 12 | 0} 10 24) 0 
18| Garland City, Miller........ 1932| 370) 2,221,008 62,730 z £ 28) 0/0} 0 8} 0 
19| Hampton, Calhoun.........- 1943 20 9,129 4,658 z x 1 esOreOlme 0! 150 
20| Haynesville Extension, Col- : 
EEE eM ve Mevsctice» ale « 1942} 2,500 746,227 548,630 565 463 29 | 19 | 0} 28 ite 1) 
91| Hibank, Union.........---- 1942 40 388 388 z z Zid 101 10 2| 0 
22| Hillsboro, Union..........-. 1930} 1,200 341,756 85,875 x x BL Oo T70 
Osi Irma, Nevadas jr .. 2.2.25 1921) 2,166} 7,594,726 149,266 a x 150| 0} 0| 0 68] 1 
24| Lawson, Union......--...-- 1935} 20 3,500z|  (Abd.) z 0 2) 0] 0) 0 0} 9 
25| Lewisville (Stamps), Lafayette |1939} 320} 640,247 46,359 z x 19/ Oj] 1) 0 17| 0 
26| Lenz, Miller............---+ 1930 20 z| (Abd.) £ 0 2| 0| 0] 0 0} 0 
97| Lisbon, Union............-- 1925| 2,640| 6,925,845 51,135 z z| 356| 0] 3) O| 132) 0 
28| Magnolia, Columbia......... 1938) 4,200} 36,306,841 5,591,254 34,064 | 5,698 117 1 | 1/103 10); 0 
29 ‘Cotton Valléy.2%,. 2...2. 1943 40 28,979 27,828 23 23 ie Ch eal 1) 0 
30 Reynoldse/.2). «dav. <t 1938} 4,200} 36,277,862 5,563,426 34,041 | 5,675 116} 0 | 0/103 9| 0 
31| McDonald, Ouachita. ....... 1929 75] 117,085 | (Abd.) t 0 6| 0] 0} 0 0} 0 
32| McDonald, New, Ouachita...|1941| _ 60 8,107 5,562 x x 4} 1] 0] 0 3 + 
33| McKamie,* Lafayette........ 1940] 2,7208) 3,163,418 | 1,104,374 24,317 | 9,284 20" 1 1) 0 1 0 
34 Cotton Valley.......... 1942} . 40 33,204 5,339 8 1 ASO) ae LO, 0 : 
35 Reynoldsit.ccon. e+e 1940) 2,7208} 3,130,214 1,099,035 24,309 | 9,283 19 t 0) °0 0 ; 
36| Midway, Lafayette.......... 1942| 1,640] 5,768,940 | 2,376,440 1,516 642 42 0 | 0} 33 8 ° 
37| Mount Holly, Union........ 1941 880 664,293 312,092 2,722 890 TA BH 3 0 
38 Cotton Valley......-... 1943 40) 3,790 1,541 0 0 2) 0; 2) 0 0 0 
39 Reynoldsi.ciqs os =-3--\- eres 1941 880 660,503 310,551 2,722 890 TOW 3i Lien 3 3 
40| Mount Holly, West, Union... .|1948 40 8,573 4,714 1 1 1) 0r) 20), 0 0 0 
41) New London, Union......... 1942 760 877,567 456,010 420 206 AG OL), 2) 5 12 0 
42| Nick Springs, Union.......- 1940 50 720,366 38,779 z 2 16 fat | 3) 20) * 26 0 
43 Hogstons.\..;teansaetee- 1940 40 714,349 38,779 “7 x 14] 0} 2) 0 0 
44 Cotton Valley.........- 1948 10 6,017 | (Abd. 1943) 7 x 0 Ce Oo a0 Alea 
45| Patton, Lafayette..........-. 1941 80 65,543 31,959 146 56 210.0) 2 ssl 0 
46 ee Extension, yea ie 1937| 2,300) 7,017,030 196,167 ih x 123} 0} 2) 0 
47 essa Extension ort’ ; 
(Wisinger), M iller-. epee atone 1943} 4158 14,357 13,354 439 439 3] 2] 0) 0 
48| Silem Church,* Union...... 1944] 1,2008 6,445 6,445 245 245 : Dy A} Oa lt aa 3 
49| Schuler, Union.........---- 1937| 2,960) 42,513,448 | 4,933,476 70,621 | 12,394] 171) 2 | 1) 58 


« Footnotes to column heads and explanation of symbols are given on page 258. 

i Includes West Atlanta. 

2 Shut in pending utilization of gas. : 

4Tncluding dual completions. 

4 Includes proved;gas,area. ’ 
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TABLE 1.—(Continued) 


Reservoi 
A seins Lb. Chaat Producing Formation Deepen Cone Brg 
per Sq. In. : 
f E 
& Ow 
8 Pe) Fa 2 , 
Z fe Name and Age# + Ms Bs leet s Name . 
so Fas = gee -8 3 7 & as o ay ge 
Zz = a 3 |Bu.| 3d 25 BE s ee 2 aS 
2 | ot | 8 | Bae] as i 35| B&e |Se| 8 3 
3} 2 | wk | 3) R55| Ss 5f| Bes |E2| 5 A 
Fae eet | RS how Oo | a | a 
, Sour ARKANSAS 
1 Smackover 8,3: 
2| 3,085 x 41.5 |} .29 | Cotton Valley, Jur 8 15 7,210 | 12 | AL : 
3} 3,821) 3,203 44 .49 | Reynolds,’ Jur OL | 15 8,207 | 30 A 
4| 3,723 z 66 .05 | Reynolds, Jur OL | 12.5) 7,956 | 38 A | Smackover 7,99! 
5 2 x 26.3 .43 | Buckrange, CreU 8 z 2,785 5 A | Paluxy 3,555 
6 z z 16.2 | 2.56 | Nacatoch, CreU § | 25 1,356 | 18 | ML | Hosston 2,500 
7| 3,195) 2,381 32 1.87 | Reynolds, Jur ; OL | 20 7,200 | 30 A | Smackover 7,444 
8} 3,450 2 56 & Reynolds, Jur OL 8,260 | 40, | A | Smackover 8,312 
Gr sat 2,780 
raves . : 
a ee 22-34 | 1.4-2 | 4 Blossom ¢ CU ae { 3340 }| 15 | AL | Eagle Mills | 6,911 
Hesston, CreL 
osston, Cr 
10] 3,750} 3,750 66.4 -14_ | Reynolds, Jur OL | 15 8,030 | 25 A | Smackover 8,150 
11 : Smackover 9,028 
12 2 £ 45-67 |.02-.43| Cotton Valley, Jur $ 15 7,850 | 25 | AL 
13] 4,243] 2,881 43-62 |.13-.39] Reynolds, Jur OL | 15 8,831 83 A 
14 Ef F 7 20.5 | 1.92 | Nacatoch, CreU 8 25 2,170 10 AL | Cotton Valley | 6,003 
15 x x 33 1.11 | Nacatoch, CreU S | 25 2,100 | 20 | TL | Smackover 820 
16 x z 14 3.28 | Nacatoch, CreU 8 z 1,180 | 10 | AF | Smackover 6,068 
17) 1,485 =] 31.4 | 1.26 | Paluxy, CreL N) 25 3,400 | 22 | MF | Smackover 9,550 
is) 2] 31.7 | 1.26 | { Panay, | Crel S | 2 |{ $550} 7 | ML |Smackover — | 7,906 
19 x z 18.5 | 4.00 | Meakin, CreU S | 26 2,514 | 24 | AF | Smackover 4,420 
20) 2,844) 1,752 39 .60 | Pettet, CreL L 18 5,402 12 A_ | Hosston 5,690 
21 zt 2 37.6 | « Nacatoch, CreU 8 ¢ 2,075 5 | MF | Smackover 7,465 
22 z x 23.7 | x Nacatoch, CreU 8 24 2,235 7 N_ | Hosston 615 
23 x £ 14.1 | 2.70 | Nacatoch, CreU 8 25 1,150 | 27 | MF | Hosston 3,728 
24 z £ 24 z | Meakin, CreU 8 x 2,667 8 A | Cotton Valley | 4,583 
251,365] 17-43 | .63 { Fokio, Ore s |17 | 3,350 | 10 | MF|Smackover | 7,420 
26 z z 29.5-47| x Glen Rose, CreL 8 x tan 5 L_ | Smackover 7,310 
2 2} 34.0 | 1.08 | Nacatoch, CreU 8 |25 | 2100 | 15 | SL Smackover 6,861 
mackover ’ ‘ 
29 z x 42 x Cotton Valley, Jur 8 15 5,870 | 10 | AL 
30] 3,465| 2,878 38 89 olds, Jur OL | 16. 7,350 {100 A 
31] 2) oz m0 She vac ht ee Sone Ge s |30 | 2,800 | 7 | MF | Hosston 3,378 
oe 2 x 16.4] 2 Nacatoch, CreU 8 z 1,590 6 | MF Bats oul 
e , 
34) 2,831) . 2 43.5 .388 | Cotton Valley, Jur iS} 15 7,255 | 12 AL 
35] 4,365 rT] 58.6 .24 | Reynolds, Jur OL | 17 9,048 106 A 
“e 2,920) 2,659 | PW) 36.2 | 1.32 | Reynolds, Jur OL | 26 6,340 | 75 A amen deey rae 
' over 
38 x x 42.5 | .27 | Cotton Valley, Jur 8 18 6,112 6 | AL 4 
39] 3,180) 3,075 38 .77 | Reynolds, Jur OL | 20 7,146 | 26 A 
40 z r 41.7 | 2 Cotton Valley, Jur s z 5,896 | 12 A | Smackover 7,410 
a 80.8 | 1.88 | Cotton Valley, Jur S | 18 5,669 | 35 A pomgare | oe - 
mackover 6,819 
43] 1,600: Fd 37 .95 | Hosston, CreL Ss | 30 8,400 | 20 | MLF 
44," 2} ot 36 | 2 Cotton Valley, Jur S ,| 23.2} 6,790 | 3 |MLF 
45) 4,380 x 45.5 .60 | Reynolds, Jur OL | 16 9,312 | 30 A | Smackover 9,503 
46] 2,800 z 39-45 .84 | Rodessa, CreL N] 25 6,050 | 25 | AF | Rodessa 6,514 
ai) al on 54-75 | 2 ‘| Rodessa, CreL ~ {| g | 25 | 5860 | 20 | A | Rodessa 6,997 
48/3,135| 3,135 71.5 | 2 Reynolds, Jur OL | 20 6,939 | 28 A | Smackover 7,090 
49 _ |Smackover | 8,328 


3 Odlitic lime member of Smackover formation. 
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TABLE 1.—(Continued) 


Se ns 


: 2 Number of Oil 
Oil Production Gas Production and/or Gas ep rane 
Wellsf Ing! ec. 
Total Production, Bbl.¢ Milli su. Ft.e i 
Field, County: roduction illions Cu. Ft 1944 Oil 
= - [e) 
a > 3 =x 
ie . 2 | ToEnd| During] YS | ¥ |S 
3 : se] Ee] orion | To® | Bs | oftoee | me) $5 | 3 [| » | 
© Ble Es & aes Bg a 3 os ee, 
a Sa\ea< pa Ba | 8 g| © (es 2 
3 a a is) Oo |4|& | a7| 5 
50 Cotton Valley........ r. .|1937 640) 1,208,408 597,072 2,144 900 207) 920) Ley, 8} 0 
51 Morgao dni misc oe 1937 r| 2,872,983 167,740 5 5 1277 0/0) 0 12] 0 
52 BODER SF. cule eh eae 1937] 2,960] 33,080,837 | 3,570,793 60,783 | 10,594 1497; 0 | 0) 37 10} 3 
53 Reynolds... .022-.-- 1937 800} 5,351,220 597,871 7,694 900 1777 0] 0) 9 6| 0 
§4| Schuler, Hast, Union........ 1941 240 603,891 169,853 ! '954 134 6} 0] 0} 4 2| 0 
55| Smackover, Ouachita, Union. . 1922) 29,500/402,619,543 "| 4,261,605 z az | 3,761) 0 |24| O | 1,573) 0 
aah o° G15 L/S eee oe 1922 2|845,598,927 | 3,646,371 x z z{| O| 2) 0 z| 0 
57 IWPA0 Be Bers ebansae ane 1922 a| 56,704,672 581,151 x x z| O-} 2.0 ‘z| 0 
58 Snow Hill...,.......... 1936} 300 315,944 34,083 Ff © (a) eat) gd 6) 2| 0 
59| Stephens, Columbia, Ouachita, 
YN GURU La. a uitot de ute a.e 3,180| 10,817,002 | 1,836,210 x z| 401] 24] 9) 0} 308) 0 
60 DhallowSee nc.2-.ch eae 1922! 3,180} 7,255,230 173,393 * x 2} 295) 4] 9) O| 211) 0 
61 Smart Area (Deep).....- 1941] 2,500) 3,561,772 1,662,817 z a| 106) 20 | 0} 0 97; 0. 
62| Strong, Union.........----- 1944 40 354 354 x x is a a) a 0} 0 
63| Texarkana,? Miller .........- 1942 160 33,300 11,518 1,015 371 1} 0} 0) 0 0; 0 
64 Troy, Nevada........-.--+++ 1936] 1,000] 3,052,514 346,986 E z 59} 5 | 0) 0 48) 2 
65| Urbana, Union......-..-.-- 1930} 780] 8,390,897 547,318 z x 78| 0| 3] 0 63) 0 
66| Village, Columbia.........-. 1938} 800} 2,580,684 571,869 9,587 | 1,317 19) 6] 0| 19 0} 0. 

_ 67| Wilks, Union.........--++++ 1944; . 40 10,075 10,075 88 88 1500 0; 0 
68| Wilmington, Union.......-. 1943 40 11,662 9,789 E z Phe Ty O20 2; 0 
69| Woodley (Grimes), Union.... 1922} 240 488,501 5,488 x z fal et nF!) et 7 0 
70 Total, South Arkansas. . . 636,529,020 | 29,286,371 230,964 | 61,027 | 7,308 |126 [65/350 | 2,717/116 

NorTHweEst ARKANSAS ° 

71| Aetna, Franklin......---++-- 1928 2} 0/0 2 
72| Alma, Crawford.......-.-++: 1916 8|-0| 0 7 
Wo 1916 3| 0} 0 3 
74 crow. (o 5| 0) 0 4 
5| Alma East Extension, Craw- 

Oe Fe csjecx 1924 7| olo { 
76 1924 4} 0/0 2 
ae : 1926 2} Oo} 0 1 
: tian, Franklin, 1987 5| 0/0 5 
79| Beverly, Sebastian, Frankin.. 

, 80 Clarksville, Johnson.......-- 926 3/ 110 10 
8 i} ofo 0 
Rue 

~ 84 

. x 1} O10 1 
a 2 3| 0|0 1 
: HABE 
£ 
ee 2 5| 0 | ol. 2 
91| Coal Hill, Johnson.....-..--- 1930] Dy ‘ 
92| Ewing, Sebastian...... ass: 1936 650 4) 0) 0 4 
: she bats 
: x 
Greenwood Junction, Craw- 
Te NG Sauer Commarea 1927 7; 0/0 0 
96| Kibler, Crawford........---- 1915 40} 0] 0 15 


5 Included in Cotton Valley group. 
6 Includes East Stephens. 
7 Including recompletions. 
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TABLE 1.—(Continued) 


, 


Reservoir > st J Pp 
Pressure, Lb. a ra Producing Formation . pen ers Ae 
per Sq. In. oe 
- ig 
8 ies] she 
aa Az 
Ss a Name and Age? = 4 es 5 ® ee Name 
oc rey ~~ [=] <a — s o on 
= 8 ss me £ |}s8| Som | ee1°s Sk 
: 3 | 8. | 8/24.) 25 = |28| S26 |3%| 3 Be 
e) 8 | ws | 8 | eas) Bs a |2s| ace (Sel ES 
S| | 27 | |S22| a 6 le@| &eS |E<) & a 
50} 3,090 x 45.4 | x Cotton Valley, Jur 8 16 6,900 | 10 | AL 
51 x x 41-42 | .54 | Cotton Valley, Jur s 16 5,500 | 15 | AL 
52) 3,520} 1,449 |GW| 34.6 1.40 | Cotton Valley, Jur 8 17.6) 7,530 42 | A 
53) 3,550 z|G 38 -91 | Reynolds, Jur OL | 20 7,600 | 26 | A 
54] 2,509] 1,755 47 .36 | Cotton Valley, Jur 8 25 5,580 | 14 | A | Smackover 7,702 
55 | DT | Igneous 7,973 
2.02 Maine oly | 
19 eakin 7 F 
56) a] {23 | 2'36 |Greves ¢ORU 8 | 25 |4 9'340 i 60 
Tokio 2,600 
57 x z 27 2.24 | Meakin, CreU s 25 |_ 2,275 | 30 . 
58 x 36.2 | 1.08 | Reynolds, Jur OL | 25 4,787 20+ A. 
59 12.6 | 2.87 | Nacatoch, CreU | 8 1,500 | Smackover 6,387 
| | 
60 x E 30.6 | 1.60 | Buckrange, CreU | § 25 2,100 6 | TLE 
1 { 23 \ 1.80 \c Geer 1,9 t|'o5 | 3,040 | 27 | AF 
6 x z ‘ en Rose A f 
32 Henia® | CreL 8,L 
62] 2,265) 2,265 36.2 | _.956 | Reynolds, Jur OL | 20 6,319 | 17 A | Smackover 6,382 
63| 3,418] 3,307 70 .30 | Reynolds, Jur OL | 14 7,348 | 51 A_ | Smackover 7,700 
64 { 14.1 | 2.24 | Nacatoch \ CreU sé 25 1,224 | 20 MF | Eagle Mills 6,143 
f 2 92 | 2.51 Foe i ae : | eo ) 
. acatoch, Cre . | 
65] Ps 19-33 | 1.39 | Histon, Jat St | 25 { at 12 | AL |Smackover | 6,520 
66] 3,350) 3,050 41 80 eynolds, Jur OL | 20 7,319 | 18 A | Smackover 7,603 
67 x x 50 Reynolds, Jur OL | 15.5| 7,847 | 24 A | Smackover 7,944 
68 a £ 16.8 Graves, CreL 5 25 2,768 16 A | Smackover 5,836 
Se x x 19.8 | 1.94 | Nacatoch, CreU iN] 20 2,200 | 12 Af | Hosston 4,006 
Nortuwest ARKANSAS 
| 
71) 640) 150 Atoka, Pen 8 z (1,675) |° « A | Atoka 1,678 
72 A | Atoka 2,916 
73| 330 55 Atoka (shallow) 8 x (2,065) | 7 | 
74) 425 22 (deep) 8 2 2,600 20 | 
75 A | Atoka 3,070 
76] 378); 39 Atoka (deep) 8 z 2,400 | 20 | 
77} 300 34 eelrl $ E (1,879) | 7 - 
78) 425 110 stray) 8 F (2,483) 4 
79| 440] 277 Atoka, Pen § | 2 | (2,586) | 12 Atoka ,709 
80) 8 /11-17 AF | Arbuckle (Ord)} 6,110 
81} 345 x Self) 8 x 1,075 | 10 
82} 550} 170 pee) 8 x 1,990 8 
83| 727| 280 udson No.1&No.2)} § Fd 2,218. | 52 
84) 730) 320 udson No. 1 & 
Russell) § 2 2,218 | 39 
85) 690} 336 Houston) 8 x 2,440 | LL 
86] 1,025} 352 Russell) \ N] x 2,742 | 21 
87| 785} 320 Patterson & Russell) 2,742 | 41 
88] 1,180) 385 Qualls 8 x 3,012 | 31 
89] 1,225] 2095 Kelly) S) £ 3,040 | 25 
90) 1,275) 505 (Cline) Sy) 14 3,400 | 30 
91) 5 240 Atoka, Pen 8 r 1,960 x A | Atoka 5,596 
92 4 A | Atoka 2,850 
93} 275) 236 Atoka (deep), Pen S x e iip 
94) 250 z (shallow) S x a 
95} 210 50 5 x (2,880) | 7 A | Atoka 2,380 
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New Fields 


Four new Smackover lime fields were 
discovered in South Arkansas during 
1944. In the order of their discovery, 
these are the Calhoun field of Columbia 
County, and the Wilks, Salem Church, 
and Strong fields of Union County. In 
addition, two previously discovered shallow 
producing areas were put on production 
during the ~ year—the New McDonald 
and Hibank areas, both producing from 
the Nacatoch formation. These six fields 
will be discussed more fully below. 


Calhoun.—The Calhoun field, thus far 
limited to the north half of sec. 10, T. 18 S., 
R. 20 W., was discovered by the Tidewater 
Associated-Seaboard Oil Company’s No. 1 
L. H. Pearce well. The reflection seismograph 
prospect had previously been drilled by the 
Carter Oil Co. in 1940 in its No. 1 Longino 
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et al., in the center of the northwest quarter 
of the southeast quarter of the same section, 
but this well entered the porosity approxi- 
mately at the water level, and hence was 
dry and abandoned. 
The discovery well, following several tests 
. in the porous Reynolds odlitic lime member 
of the Smackover formation, was completed 
producing 34 bbl. of oil per day on a %4-in. 
choke, with a gas-oil ratio of §480 to 1, through 
perforations at 8282 to 8287 ft. and open hole 
at 8290 to 8298 ft. Tubing pressure was 2250 lb., 
while reservoir pressure was gauged at 3450 lb. 
per sq. inch, 
Two other wells were drilled prior to the 
end of the year. These were the Southwood 
Oil Company’s No. 1 L. H. Pearce, 1320 ft. 
due east of the discovery well, and Tidewater- 
Seaboard’s No. 1°L. A. Longino, the same 
distance due south of the discovery. The 
former, which was spudded' April 15, entered 
the porosity at 7970 ft. subsea, 2 ft. lower than 


TABLE 1.—(Continued) 
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Number of Oil 
Oil Production Gas Production and / . Gas Nibeo dae 4 
» 
Total Production, Bbl.¢ Millions Cu. Ft.¢ 1944 Oil 
Field, County | 
‘ : a 
8 a=! | Ps 
$ i 32 |o 
E B) | toma | Buin 16, (RR WES) 2c |B El oe [2 
Zz Ss 5 | BR of 1944 1944 Aaa ral a 3 |S - 
g ua) a8 & 35 | Be | 2 |g) 2 |8) 2 
5 Slaaa Eau 43 62/5 Sle lar} 5 
: wae 
| i 
08 - Rina acd Kihei 4 
99| Lavaca, Sebastian.......-... 1921 1,600) 2,444 0 14} 0/0 ‘ 
101 1028 El atsice Lele ehro4e 0 
101 1928 c 7 . 
102| Mansfield, Sebastian, Scott. . .| 1902 z seen ae re f 0 2 i 
103| Massard Prairie, Sebastian... .|1904 £ i oe le ey ; 
104| Ozark, Franklin...........-.|1980 1,000} 4,09 ane ee : 
105 1930 a| 1,741 7 : 
106 1937 zt ars 5 ‘ a : 
107 1938 £ 
108] Section 10, Crawford........ 1920 ad Hac ae ' 4 4 : 
109| Shibley, Crawford........ -. 1926 5 ee + Si euhg bed 
110 (Northwest of fault)..... 1926 z fen if etamibe ; 
Lil (Southeast of fault)... .. 1927 Hn rue er See: 
112) Silex, Pope, Johnson.......-- 1942 ! te i iicoalt ‘ 
113) 2 2 <0) 0 1 
114 be 2 
115] Tates Island, Pope........-- 1929, en a ae ‘ f ; 
116] Vesta, Franklin.......-...+: 1932 ae a Ae he : 
117| White Oak, Franklin........ 1943 128 i ae aera he Q 
u dieters] t/t fos tons 
Ed 0 
120 0 97 
121| Williams, Crawford.......... 1918 sabe #0 68 a0 64 4 a 
a ) z z 94 0} 0 6 
123 as 
424) Total, Northwest Arkansas 172,549 4,884 306) 


8 Does not include gas used in brick and glass manufacture at nearby plant. ; 
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the discovery well, and was completed Oct. 11, 
1944, through perforations at 8279 to 8287 
ft., making 72 bbl. of 65° gravity oil per day, 
gas-oil ratio 14,000 to 1, through 1%€,-in. 
choke. The latter, while not spudded until 
July 21, was completed three days earlier 
than the Southwood well. Porosity was 
encountered at the same subsea depth. Initial 
test was 86 bbl. per day through 7% 4-in. choke, 
gas-oil ratio 5006 to 1, in an open hole from 
8307 to 8312 ft. Reserves for this new field, 
apparently already limited to the east and 
southeast, may be set tentatively at one 
million barrels pending further development. 
Wilks.—The discovery well of the Wilks field, 
Atlantic’s No. 1 C. H. Murphy, is located in 
the NW 4% SW 4, sec. 2, T. 18 S., R. 18 W., 
and lies less than a mile northwest of the large 
Schuler field. Total depth of the well was 7944 
ft., and completion was finally effected through 
perforations at 7861 to 7863 ft. Through 3 ¢-in. 
choke, the well gauged 100 bbl. of 44° gravity 
oil and 150 bbl. of salt water per day. Gas-oil 
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ratio, despite the completion near the water- 
level, was 22,000 to 1. Flowing pressure was 
1600 |b. Stratigraphically, this well encountered 
the Reynolds lime porosity 200 ft. lower than 
Schuler field wells. 

The single well drilled was completed 
Feb. 6, 1944, and went dead in November, 
prior to which time it had produced 10,075 bbl. 
of oil. Workover was under consideration at 
the end of the year and was attempted, without 
success, in April 1945. The well, which seems 
assured of making a gas well, has been pur- 
chased, and another attempt to recomplete 
it as an oil well will be made. If this is un- 
successful, it is hoped to make it a gas well. 
Future development hinges upon the outcome 
of tests shortly to be undertaken. 

Salem Church—The Carter Oil Company’s © 
No. 1 Wilson C-106, discovery: well of the 
Salem Church field, was drilled upon a reflec- 
tion seismograph high. Carter assembled 
the block, approximating Iooo acres and 
centering around sec. 33, T. 16 S., R. 18 W:, in | 


Reservoir : : 
Preomrebb.| | oti Producing Formation Des a cen 
: de 

s 4% Se x Name and Agei mt dog ee & les| . | "Name 
El | €, | a leze| 22 : 38) oF |85| 4 7 
2} 3 | wb 8 a3 5 Bel 3 ~ 
| 3 | SS | 8 |6<8| 2° ae! StS [£4] § as 
97| 265] 46 Atoka (deep), Pen 8 | 2 | 2,285 | 15 
98 220| 39 (shallow) S | z | 1,260 | 18 : 

Atoka K 
100| 285] 190 Atoka (shallow) a |» ele me 
101} 280} 220 deep) 8 | 2 | (1,775) | 15 ' 

102 |. 2 4 sands) 8 z | 862-2,200} x A | Atoka 2,977 

_ z x 2 sands) , : z (2,260) | 10 . eres 2,502 
to 

105} 875) 255 Atoka (deep) 8 z 3,759 | 18 ores 

106] 640} 142 Anderson) 8 | z | (2167) | 12 

107} 670 shallow) 8 1,819 | 12 

108 265| 104 8 2,437 | 15 AR Atoka 2,596 

to 2, 
110] 237] 31 Atoka (shallow), Pen 8 | «| 1,245 | 8 or 
il 194} 105 , s z | (2,630) | 8 ee 

4,120 
113) 9751 { roo} (2500 § | 25 | 2475 | 37 we . 
114] 995 2800 ft. 8 | 26 | 2802 | 15 
115] 550) 312 8 | z | 1,032 | 30 | AF |z 4,375 
a 625] 211 8 - ie, a 
118} 595] 546 aie) Si 1-20 1,325 | 20 be 
119] 954) 954 deep) 8 | « | 2,645 | 20 
120 966] 966 Sic) ee S017 alae he 

to 
122| 288] 50 deep) 8 
123] 237| 61 {aesBow) 


Doe oe ah i ith ale RA aaa Bi AN be 


) 


is 


PER ER OOS Ree NTR 


, yee F. CALLE 


1943, and started drilling Apr. 25, 1944, in 
the center of the SW 144 NW 14 of that section. 
Completion date was June 27, 1044. The 
Smackover lime was topped at 6897 ft., 
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continuous porous aquifer,! withdrawals from 
any of the reservoirs of which would affect all. 


Shows of oil and/or gas were also reported 


logged in the discovery well in the overlying 
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“Also |! months radioactive work in Columbia County 


CREW WEEKS 
is 1- 5 
6-10 6-10 LZ 
1-15 n-is ZZ 
1-20 Z| 
2i-25 ii 


Fic. 1.—GEOPHYSICAL EXPLORATION IN ARKANSAS IN 1044. 


while the main porosity was some 40 ft. deeper. 
The section penetrated is reproduced from 
the Schlumberger log in Fig. 4 to acquaint 
the outsider with the character of the Reynolds 
odlitic lime, producing member of the Smack- 
over lime formation. , 
Casing (514 in.) was set at 7090 ft., and 
the Reynolds gilitic lime member of the Smack- 
over lime formation was perforated with 48 
shots at 6985 to 6908 ft. Initial potential on 
the well was 1,968,000 cu. ft. of gas and 82 bbl. 
of 71.5° gravity condensate in 20 hr. through 
14-in. tubing choke. Tubing pressure was 2500 
lb. The initial reservoir pressure, estimated at 
3135 lb. per sq. in. gauge, was subnormal, and 
this further bore out W. A. Bruce’s conception 
of the Smackover limestone formation as a 


Hosston and Cotton Valley series of inter- 
bedded sands and shales. However, none’ of 
these were held to be ofjcommercial value, and 
no tests were made. The uppermost 40 {t. 
of the Smackover lime, as drilled and cored, 
was dense to very slightly porous, and granular 
to odlitic in nature. In the more porous and 
permeable zone encountered between 6937 
and 7or2 ft., porosity averages slightly over 
20 per cent and permeability 500 millidarcys. 
Prior to the end of the year, the McAlester 
Fuel Oil Co. completed its No. 1 Wilson 
McRae, in the NW14 SEM SWH4, sec. 28, 
T. 16 S., R. 18 W., as a northwest offset to 
the discovery well. The Smackover lime was 


1W. A. Bruce: Trans. A.I.M.E. (1944) 155; 
88. ’ 
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TABLE 3.—Wildcat Wells in South Arkansas Penetrating the Smackover Lime 


Sec. 
Well ee uv 
Company and Owner Depth, Description Twp., 
' | No. Ft. P Rue: 
_ Ashley County 
Union Prod.-Crossett Lbr.........6.+-+- B-1 | 6,865 | 150’E of CS}#4 NE% 2-19-7 
A Union Prod.-Crossett Lbr.............-. E-r | 11,136 | 3370.6’S, 1258.3’/E of NWe I2-19-7 
a Union Prod.-Crossett Lbr..............- F-1 | 5,413 | 668’E, 576’N of SWc 24-19-7 
? BuullipssGodirey ak we ieee as ott thee ones I 5,611 |CS% SW NWY% 18-17-9 
inion Prod.-Crossett ubrij. hd a 2-D | 5,708 | 753.3’S, 657.7’E of NWe 3-18-9 
+ Bradley County 
2 pec vet od Bo Ret ee eee te eee 2 6,301 | CSE SE 28-15-10 
a Placid-Southern LbreCo.. io ome ee es os 2 5,300 |C NW SW 12-16-10 
a ‘Amerada-Bradley Lbr. Co.............-- I 5,310 460'E, 660/N of SWe SE NE 14-17-10 
3 Pitacrdeiitnph Wa..cig ete rsceye aye wiete eices Abies oe 3 5,010 SW SW 16-17-10 
Whillips- Marsden)... ac wide a te teens | 5,140 | 330’S, 662’W of NEc SW}4 9-16-11 
. Phillips-Mirrphy sss... ts aioe «cretereselerv te I 5,627 |C NW NW 12-17-11 
; Piacid-Southern Lbr: Co... ... vn ba ae I 5,045 |C NE SE II-16-12 
i. Modisette (Phillips)-Brown........-.--- I 5.195 | 330’S, 660’W of NEc NW NE 28-16-12 
Calhoun County 
, Lockhart (Murdock)-Southern Kraft... .. I ‘| 5,010 |CSE NW NW 7-14-13 
British-Amer.—Freeman-Smith.......... I 4,790 | C SE NE 27-15-13 
Placid—Freeman-Smith..............-- a 5,206 |C NE SE 24-15-13 
a Placid—Freeman-Smith......0....-.--+ 3 6,927 |C NE SE I4-16-13 
“i Placid—Freeman-Smith.,.........----- 5 5,082 |C NW SE 14-16-13 
Placid—Southern Lbr. Co...-..9-.0--. 844-2 5,303 | CSE SW 22-16-13 
; Placid—Furlow-Abbott.........--.-++-- I 4,992 | CSW SW 28-14-14 
Placid—Sou. Lbr. & Int. Paper...:--.... I 4,450 |C NW SE 30-14-14 
Placid—Freeman-Smith..............-- (Cid 4,423 |C NE NW 2-15-14 
Piacid—Freeman-Smith:...... 2.5/8 5: 8 4,609 |C NW NE 8-15-14 
Placid-—Freeman-Smith. w=... si. fees te 6 4,591 |C SESW II-15-14 
eo ee A ee ste ae 2 AS 5 e Tee pak 
elly—Calion Lbr. Co........:--..5-:- I 4,980 7-1 5- 
Pardee Proemas Sunith RODE Ae te hess I 5,519 | 132’E, 145’N of SWe NESW 36-15-14 
Placid= Morgan Coe. ti). et ees eee I 5,150 | CSE SW 12-16-14 
Murdock—Freeman-Smith............-.| 1 2,551 | 200’N and W SEc SW SE 29-12-15 
Piacid-Gorthiet aliwcs cee fe ewe eet 4,719 |C NE sw, 35-14-15 
Proetz & Brown-Calion Lbr.......-..--- I 4,958 | 610’E, 300’N SWe SE SW Bete? 
Skelly-Gaughn. . 2... ede oe ee eee ae I 3,682 | 818’'S, 671/E NWe 3-14-1 ¥ 
@Neil-Gatighta. 2h sa 6s ns ne aero nge I 4,343 |C NE NE I5-14-1 

Chicot County — ‘ 

Pitta Myerstcccie cease clases A laeteee se I 6,403 | CSE SE NE 3-19-I 
Placid. Coleman BS Cate Mic Soro Cope I 4,802 | 1980’W, 960’S NEc 22-18-3 

Clark County ; ; 

: Coker & Grieves-Williams...........----| T 1,776 NE NE NE 7-11-19 
McKenzie Oil-Eakin........-.6--++2+5- I 3,700 |325’/N & ESWce SW NW 9-11-19 
Wilson-Hamilton & Mathews.........---} I 1,622 | 50’W of CSE NE 31-10-20 
Whelen Oil-Burrows.......-.:--++ e003: 2 2,351 | 150/N & E of SWe NE NE 35-10-20 
Coker & Grieves-Sullivan.....-..-..-5+: I 1,800 | 150’S & W of NEc NW SE 2-11-20 
Coker & Grieves-Sparkman.......-.---- I 2,007 |C NESW II-I1-20 

OB iiting Cox. fn ee es LE ey ok Man Ai eee tee = : . ee eae 
Twin City-Hollingsworth.........--+--- 

Barnsdall-El Bares & Wesson.......---| I 669.5’E, 660’N of SWe NW SW epee 
Southwood-Medlock........----+++:-++:| = C SE NE pre 
Northern Ordnance-Wells........---++--- I CNW NE Seer c1O 
Carter-Phillips (Village)*.....-.---++++> I CSE NW ; Br yer0 
Forgotson-Dendy......-.-.;+-20-50005+ I Csw sw 1s-18-i0 
Tide Water-Beene, J. T. (Atlania)....--- I CSE NW ra ucts 
T. W.-Young, A. O. (W. Allanta)......-- I C NE SE ; ge. 
Crow-Smart, J. F.....- D-2 C NE NESE. 12-15 

-Grow-Smart, J. W...-- I CSW SW pes 
McAlester-Luck, J. C I C NE NE aa a 
McAlester (Southwood)-Staggs...-.----- I CNW SW Ares 
Standard-Warnock......---0-+82s5ee res I Cc ae Se 
Phillips-Warnock.....°.---++-+++:8500> I eee ue bl ee 
Crescent-Cooley.......- Ree cerca aoe ent I Cc ee Sacto 
Kerlyn-Barnett (Magnolia).....-...--+++- A-I SES so aoe 
Tide Water-Pearce (Calhoun)......------ I C NE pe ers 
Carter-Longino & Goode.......---++-+-> I CNWS pie atad 
Prock-Young: «6.2.05 2-5:> ae cao gerade 
Vaughn-Jackson.......------+5 I Cc wy ase-at 
Hayden-Runyan..........-+++: I CNW eat 
Phillips-Askew..sccc%- 2 Seeks erst I Ce fem iar 
Standard-Petty Stave (Big Creek)...-. I 660’N, 735 W 0 c hos 
DOVES Ota Geil ha atime er visi ous! up te: SS I a ow . Ae 
Frankel-Edwards. Sy ae Oe ee , : CSW NE © has 
Lee=Pickler..... 2. -> shyt. agp ea fared © NB SW 23-17-21 
‘Lee-Pickler (Columbia).....- Smear ot 2 DOE eee 
McAlester-Franks (L. Macedonia)......-- I cs 


* Discovery well. a 
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TABLE 3.—(Continued) 


Total Sec. @ 
Company and Owner ves Depth, Description Twp., ? 
No. Ft. Rge. ; 
a ; hearra ; 
Columbia County (Cont.) : 
Carter-McKean, J. P. (Buckner).........| 1 7,309 |CSW SW 8-16-22 § 
Lion-Robertson ae.), <1 die Me oe olsen eee I 8,306 | C NW NW 10-17-22 
Sinclair Prairie-Souter.....% soy ss - se nase I 8,590 |C NESW 4 15-17-22 
Atlantic-Pinewood (Dorcheat)............ A-1 | 8,998 |C NE NE 3 16-18-22 
Gulf-Lewis. s «aie tel atorh tatarie rear I 9,045 | 2030'S, 1980’W of NEc 12-18-23, 
Vanghti-Bodcawy..cc.f rc mete sietinie ay smanatane I 9,253 |C NW NE 14-18-23 t : 
Northern Ord:-Waggoner............... I 10,600 |C NW NE 10-19-23, 
Bere tes County 2 oth 1 
sewart-Fee 20.0. Rite alpyews einic wy cksketoe alvin zr 3,031 | 350’N, 400’W of SEc NE NE 31-12-23 
Hygrade Prod.-Copeland................ I 6,403 | CNW NW B -32-14-23 
Royal-Mc Williams-Stanford............. I 4,524 | 1981.5’W, 660/N of SEc NE NW 23-13-24 
Barnsdall-Shultz <2 5..1.;:[01<1 a amie eree arate I 6,101 | CSW NE 20-14-25 
Barnsdall and Tide Water—Brunson..... I 6,545 |CNW NW 36-14-25 
Baston-Ia Gronetsias ae ce nlasieeie/eratele, Meieubicns I 3,511 |C NE NE E 5-12-26 
Barnsdall- Coxon sti atte ole nce ora cea eis I 5,412 | 660’S, 333.5’E of NWc NE SW 2-14-26 
Lafayette County 2 
Prasticel=Bodcawcis.ccmicters ait ence eneeneeeane I 6,598 |CSENW 17-15-23 
Erwin & Leach-Bodcaw................- 3 7,720 |C NW NW NW 20-16-23 
Atlantic-Bodcaw (McKamie)............ I 9,221 |C NESW 29-17-23 
McAlester- Jeffus ).4.ajs's-s9e5.4. te Bemis ke I 10,477 |C NE NW = 4-19-23 
Barnsdail-Guntér,. 055. .4..6 -,Je5 088 ees ri 6,561 | 100’E of CSW‘SE 5-15-24 
Barnsdall-Bond, Edgar (Midway)........ I 6,536 |C NW SW , II-15-24 
Obio-Garners.iivig, ons «ates ae eee ¥ 7,573 |C NW SW 13-16-24 
Shell (& Ohio- Wartencaa cn ue dele ae eee I 7,284 | CSE SE 13-16-24 
Tide Water- Moore (Patton)............. I 9,492 |CSW SE 29-17-24 
Tide Water-Dandis....%< ..0s dre o> Seaisbeeaane I 6,634 | CSW NE 4-15-25 
Mid-Continent-Russell................. I 7,274 |C NE NE 15-15-25 
Little River County S 
Grote-Allen Jo dove icon elo ce ade Sen I 3,410 | 300’S & W of NEc of Sec. 2-13-31 
Miller County 
T.. W:-Seaboard-Sutton. 2.2... cece cee ee T 6,685 | 380’W, 328.4’S of NEc NW SW 2-15-26 
Moore-Dalel sii cde s cnet ture ae 3 7,310 | 691'N, 455’W of Center 24-15-26 
Magnolia-Oliventan cele adit nit rislemfeleniat 9 7,906 |C NE NE 4-16-26 
Barnsdall-Grace. Unitss.ak <2 eae tien I 6,695 |C SE NW 4-15-27 
Waldo (Anthony)-Grace................ I 6,465 |C NE NE 9-15-27 
Carter Stir gist: v.cm.< cathe «ans tarcutaistaie I 9,550 | C NW SE 1-17-27 
Sylvestre and Wadley-Mann............ I 6,510 | CSE NW 4-15-28 
Carter-Orr (Texarkana)... . 5.0 cs eens I 7,700 |C SE SW 3-16-28 
. Nevada County : 5 
Lokey-Shepard-Purifoy................. I 2,220 |C NE NE NE 17-11-20 
Hunt and Ark, Fuel-Kark../0. 0. 0. 0% seis I 4,037 | CSW SE 33-12-20 
Plymouth=Tompkins. «i esac. 0 tes uae, I 6,500 | 660’N, 1970’W of SEc 3-14-20 
Plymouth-Groves. io 4..4 cies. see on olan I 5,268 | CSE SW 5-14-20 
Benedum-Trees—Block,;........5.0% 001 I 5,394 | C NE NE SE 9-14-20 
Benedum-Trees—Grove.............005 I 6,144 | 170’N of C N1g SE NW 10-14-20 
Pivinouth-Grove, omce eke t car tm uuri 2 5.577 | CSE NE 21-14-20 - 
Magnolia-Lesteticma.t <5 \os 10 omen aries A-I |} 5,475 |C NESW 36-14-20 ~ 
Coker and Grieves-Jones................ I 1,300 | 50’W, 150’S of NEc SE NE 2-11-21 
Dunlape Harts seis sive ese « raise crete weit I 4,403 | CSE SW 17-13-21 
Wakefield-Sanders, Rouse Unit.......... I 4,050 | 100/S of CSE NW 4-13-22 
PAA CLAD SU VEY os, sy antenna aha Bi citielere om ate e I 5,610 | CSW SE : 14-14-22 
Placid-Bodcaw Lbrt Co... J...0 als ain ews I 7,180 | CSE NW 18-14-22 
Texas-Canadian-Stocks.......0s.000s+05 I 6,068 | 330’S, 380’W of NEc SW SE 9-15-22 
Hunt-Stamps Land Cow......c8a0.00-ss I 6,162 |C NW NW 35-14-23 
Ouachita County F 
LAO LAY Ysa) cra'e ny > slekers Colsnele EMG navel I 5,350 | 660'N, 330’E of SWc 21-15-15 
Phillips-Reynolds, J. D. (Snow Hill)...... I 4,926 pee Ss Line, ; 

‘ie ‘ 330 of E Line of NW34 27-15-1 
Phillips Joyce, Betiycdestne ooh let iv ol 23 706’W, 520'S NEc aueahe 
Whitaker-Simon Howard............... I 2,503 | 600/E, 150’N of SWc NW NE 20-12-16 
Small, et_al-Eagle Lbr. Co.............. 2 2,603 |SW NW NW 25-12-16 
Magale-Daniel and Parker.............. I 3,601 |C NESW ; 17-13-16 
Danciger-Huddlestoni:, veacsitin au tiey I 3,515 |C NESE 19-13-16 
Dekalb-Bergs. tos nse sony t oe nets I 4,073 | CSW NW . | 33-13-26) 
Pure Oil- Moline Libr. Co. ans). sess s I 2,885 | 660’E, 300’N of SWe 21-11-17 
Standard-Moline Lbr. Co.............., I 2,597 | 300’E, 120’N SEc NE SW 22-12-17 
Carnes- Borg doavierccitrs ole coud ok Me eek I 4,215 | CSW NE 6-14-17 
kell yaP ates «sti iy a.s one ce mien eaten ey I 4,351 | CSESW NE 9-14-17 
BAGH ANIC). witches «sen ose heh ae ES. I 6,003 | CSE NE 29-15-17 
Carnes-Camden Coal and Clay.......... I 3,200 | 430’E, 480’N of SWc SW NE II-12-18 
Skelly-Camden Coal and Clay........... I 2,406 é SE SW 12-12-18 
Straughan Pet.-Garnett...........¢005 I 3,200 | 300’N & W Center I5-12-18 
Anthony-Shankle.. i... ...deuseve des I 3,280 | CSW SE SE 33-12-18 
Skelly-Rassell. ca; hicdateensaccieer nee ae I 3,990 |C NE SE 29-13-18 


Tide Watey-Graves Est.........2...0a05 I 4,501 |C NW SE NW 33-13-18 


topped at 6960 ft. and the main porosity at 
7ooo ft. Analysis of tests and electric logs of 
the two wells permitted establishment of the 
oil-water contact at minus 6785 ft., or just 
over 50 ft. below the top of the main porosity 
in the discovery well. At the end of the year 
a third well, the Root Petroleum Company’s 
No. 1 M. B. Manning, in the NW)4 SE14 
SE, sec. 29, T. 16 S., R. 18 W., one-half 
mile due west of the McAlester well, was 
_ drilling below 6900 ft. This well was to delimit 
- the field on the northwest, as it entered the 
Reynolds lime below the oil-water contact 
and was abandoned as dry on Jan. 12, 1945. 
Upon the basis of subsurface information 
available from these three wells, the productive 
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area has been set at 1200 acres and the average 
effective producing thickness at 28 ft. Reserves 
have been conservatively set at 1 to 2 million 
barrels of condensate and 50 billion cu. ft. of 
gas. 

Strong —The Strong field, Union County, 
was discovered by the Root Petroleum Com- 
pany’s No. 1 Union Sawmill well, in the NW}4 
NW, sec. 27, T..18 S., R. 12 W. Location 
was staked upon subsurface geology, although 
a geophysical high was known to exist in the 
vicinity. Spudded Sept. 14, 1944, the well: 
was completed October 27, swabbing 75 bbl. 
of 35.1° gravity oil per day and 15,000 cu. ft. 
of gas through perforations at 6319 to 6329 
ft. Bottom-hole pressure was gauged at 2775 lb. 


2 TABLE 3.—(Continued) 

Z Company and Owner epth, escription Twp., 

ca pany. No. ty Ree. 

Ouachita County (Cont.) 

2 Carnes-Rath & Cartier, Inc...........-- I 4,210 |C NW SE 35-23-18 

. IMcATester= Walker 'o~ ar.04- unite © sere ate ee I 4,573 |C NESW NW _ 16-14-18 

Aa Arkansas Fuel-McGaughy....-......+.-- I 5,320 | 680’S, 895’E of NWe 6-15-18 

Sr Wauphn-Haltom .: 0... icc se eset aes: I 6,264 |C NE NE SE 28-15-18 
IDC SOM BENTO: oe ciel ere tele else = sie nc I 3,350 | 600’N, 600’E NWe SE 24-12-19 
Vaughn-Reynolds-Berg..... 5.000000 seen I 6,017 |C SE SW ¢ 6-15-19 
Deep Rock-Wesson......---+s+see-+05: it 6,053 | 510/S, 660’W of NEc SE NE 23-15-19 
Crow-Vatborough.....2...-- 2s ret ee E 6,387 |C NW NW 30-15-19 

Union County h 
Kerlyn-Crossett......0---s veers e steers I 2,415 |CSWSW NW 9-19-10 
Riehl Vs Sawin cin elton (teres ie haar eta a 5,500 |C NW SW NE 17-17-11 
Wheless & Marine-Union Saw Mill....... I 6,286 |C SW NW I-18-12 
Amerada-Turbeville..........++2-++-5- FA AT 6,290 |C SESW 4-18-12 
Modisett-Union Saw Mill........-..-.-- I 6,533 |CSW NE 8-18-12 
Rote ssa yard lee ciine cin cdrieissene’ s+ o'r. oi sied aioe” I 6,275 | C NE-NE SW 23-18-12 
Root-Union Saw Mill (Strong)........-.- I 6,382 |C NW NW 27-18-12 
Kerlyn-Union Saw Mill.........+-++++-: A 5,835 |C NW SE NE 9-17-13 
Gio rme Ohstloy legge ACO Oma PP al eb 5,900 | C NE SE NE aN: 14-17-13 
Marine-Thompson...... _.,.| _B-2 |. 6,250 | CSE SE NE 10-18-13 
iaibec amie tree cece sacs apevietececn arate mints I 7,705 | C SE SE 7-19-13 
Anthony-Giles.........602+02:e5eseree- i 5,785 |C NE SE 26-16-14 
Woclchart= Armor. wien. y sums Wale ace oye I 5,868 | 550’N, 330W SEc SW NW 32-16-14 
Hunt-Gregory.......---- eee i 6,911 | C SW SESE 10-17-14 
Delta=Grace.jccnensssee+- I 6,819 | CSE SE 31-17-14 
Fohs, Pilgrim, Root-Grace. . I 6,710 | 667.7'E, 562.4’N of SWe NW SE 31-17-14 
Fohs and Pilgrim-Craig et al. I 6,905 | CSE NE 5-18-14 
HeiONEaNACIGaeeuier teacee eNO I 6,860 | C NE NE 5-18-14 
TUF oho CRI, Eten cea nt I 7,410 |C NW SE 34-18-14 
Oliphant-Union Saw Mill........ I 7,950 | 668’E, 658’S of NWc NW SW 22-19-14 
Me ONMTIAVIOS eo Meters cer etsy A-o | 7,255 | 242’S, 246’W of NEc SW NE 4-16-15 
Murphy and Head-Murphy....... I 5,728 |C SESW SE ; 8-16-15 
Marine-Ezzell..........---+--+:: I 6,253 | 665’S, 110’E of NWe NE NE 13-17-15 
CrescentsIlo0t, cas asc rale se odes cerns I 7,405 |C NE NE 25-18-15 
Murphy-Cates......----+-sss+seees C-1 7,718 | 670'B, 765/N of SWe NW SW 33-18-15 
Garter-Royil).... 0060 yate cers 2 bees pal 23 7,909 | 790/S, 660’/E of NWe 12-19-15 
Galen Werner: eelseeer ae sleeves aS ahe wishes late ae 49 7,973 | 4620/N, 60/E of SWe 5-16-16 
Bradham-Slaughter........---+++-++05: r 6,821 pe ee W of Sec. ees I Or 
eZimimetmatic. ..o. <2 284 sel I 8,020 -18- 
A ce Seon Dh at ahh 2a te dei tay Bole spel ots I 7,070 | 664’S, 659’W of NEc SE NW 32-18-16 
NEVO MATE CrOV cies cate si lek cuctetee fim! enone sec: I 6,500 | CSE NW 56-16-17 
Crescent-Burns........5+--+ esse ereees I 7,701 | 100’E of C of NE SW . 13-18-17 
Lion- Morgan (Schuler).......+-+0++000+- A-1 | 7,683 | 330’S, 330’W of NEc NW NE 18-18-17 
Barnsdall-Cameron.......20++++s#2-<++ I 9,069 | CSW NW. 36-191 7 
Rigotahiic acer eumeecebeistda sc or stave sun I 6,950 | CSW SE SW NE 16-16-1 
Carter-Wilson (Salem Church)......-++-+- I 7,091 | 660'N, 665’E of SWc SW NW ge-10-78 
Atlantic-E. Davis (Mt. Holly)......-..-- I 7,373 |C NE NW eae 
 Atlantic-Murphy (Wilks).....-.+--+++5- I 7,943 |C NW SW 
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at 6207 ft. Seventeen feet of porous saturated 
oblitic lime were logged. 

Although the well was completed in October, 
it was reworked in December and again in 
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Fic. 3.—PRODUCTION OF OIL IN ARKANSAS 
FROM 1920 TO 1944. 


January 1945. Production prior to the end 
of the year was negligible, but when completed 
early in January and acidized with 1000 gal., 
the well flowed go to 100 bbl. of oil per day 
on 1%,-in. choke through perforations at 
6319 to 6327 ft. An offset location on the 4o 
acres to the south was staked by the same 
company toward the end of March 1945, in 
its Union Sawmill No. 2, SW14 NW, sec. 27, 
T. 18 S., R. 12 W. As the discovery well whs 
presumably an edge well, further development 
will be required before any estimate of the 
field’s magnitude and worth may be made. 
New McDonald.—The New McDonald area 
of Ouachita County was proved productive 
of gas in the Nacatoch formation in November 
1939, by Lee Bergman’s No. 1 Cook well, and 
of oil in November 1941, by the same party’s 
No. 3 Cook (No. 2 was a dry hole). Completion 
test on the latter well was 50 bbl. of low-gravity 
oil and 150 bbl. of salt water per day. All wells 
were drilled in the S44 NW14 SW, sec. 27, 
T. 15 S., R. 18 W. The third producing well 
drilled in the area was S. A. Kinard et al.’s 
No. 1 Cook Estate, NW14 NE4 SW, sec. 
27, and completed in January 1944. The three 
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wells produced 5562 bbl. of oil from the field 
during the year. ‘ 

On June 109, 1944, G. H. Vacueo spudded 
the No. 1 J. F. Haltom well, NE4 NE}4 
SEM, sec. 28, and drilled it to the Smackover 
lime. At the end of the year tests were con- 
tinuing in various sands encountered in the 
process of drilling, but it became necessary to 
abandon the well temporarily because of high 
water. Location was made for a second well in 


' the same property in the NW NE!4 SE, 


but it has not yet (April 1945) been spudded. 
Further development is expected during 1945, 
but no prediction may yet be ventured regard- 
ing the size of the field, which lies 2 miles west 
of the abandoned McDonald field. 

Hibank—The Hibank area received a 
Smackover lime test in 1942, when the Crescent 
Drilling Co. drilled its No. 1 Root Petroleum 
Co., NE}Z NE, Sec. 25, T. 18 S., R. 15 W. 
The well was abandoned as dry on Sept. 26 of 
that year, but Root took it over in the following 
month and set casing to the Nacatoch forma- _ 
tion. In October 1943, L. B. Manley began 
drilling the No. 1 J. C. Wood well in the NE14 
SWwi4 SW, sec. 25. In April 1944, this well 
swabbed an estimated 7 to 10 bbl. of oil per 
day from the Nacatoch, but the well was 
abandoned as noncommercial on May 12. 

In October, however, both this well and the 
Root well were taken over by R. H. Crow, and 
pumping units were installed at about the same 
time drilling began on the R. H. Crow No. 1 
Randolph Smith, NE4 NEM NEM, sec. 26, 
T. 18 S., R. 15 W. While this well was desig- 
nated as a Nacatoch test, it was actually 
carried to the Meakin, nearly 400 ft. deeper, 
following coring of the Nacatoch, which proved 
marly. This well was shut down at the first — 
of the year because ot high water, and has not 
yet been given a thorough test. 3 

Although the two producing wells are almost 
level and are on a fairly extensive high, the ~ 
character of the reservoir sands indicates that 
the area is of very questionable value. To the 
end of the year, only 388 bbl. of oil had been 
hauled out by truck from the two pumping 
wells. 


Extensions ~ 


More than half a dozen fields in the 
state were extended in varying degree. 


Fic. 4. SMACKOVER LIME SECTION P. 
“G. F. Wrtson C-106, SALEM C. 
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in the course of the year’s drilling. Most 
noteworthy of these were in the Fouke, 
Haynesville, Village, Atlanta, Dorcheat- 
Macedonia, and Stephens-Smart fields, 
which will be discussed in that order. 
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narrow fault-line field was pierced in Carter’s 
No. 1 Weeks well, SE44 NEY4 SW, sec. 32. 
Thus far production is limited to sands in the 
Paluxy formation. Reserves estimated at 14 
million bbl. have been added by this past year’s 
development. 


PREPARED BY ARKANSAS O/L & GAS COMMISSION 
. 


CLARKSVLLE 


Fouke.—The Fouke field of Miller County, 
although discovered in 1940, has undergone a 
third of its development in the past year, 12 

producing wells having been drilled in that 
period. The field was extended northeastward 
in secs. 31, 32, and 33, T. 16 S., R. 26 W., and 
also one location southwest in see, ir, TSr7iS;, 
R. 27 W. Maximum effective section for the 


, NorTtHwest ARKANSAS. ALL OF PENNSYLVANIAN AGE. 


Fic. 5.—GAs FIELDS 


Haynesville.—The Haynesville field, which 
produces from the Upper and Lower Pettet, 
underwent extensive development in Arkansas 
during 1944 following its earlier extension into 
the state from Louisiana. Nineteen producing 
wells were drilled and completed prior to the 
end of the year on unitized 80-acre locations. 
The productive sections encountered varied 


277 


“SVSNVAUY HLOOS ‘Sad1ald ALVSNAAGNOO-SVO GNV TIO— 9 ‘SIT 


GALLIE 


Fr. 


iF 


feauoouoay) dISSVYENe >_> (D3uooUulgy) SNOS9VL349 Y3MO7 > (pauoousay) SNOZOVL3YD Y3ddA =o 
oissvane =a D> SNOBIVL3YO Y3MO7 <== SUUBIVI369 B3duN | TED 
NOISS/INWOD SVO 8 710 SYSNYHHY AG AIeVdIed “8 YNVISINOT 
— = _ — 
i el SUSNUNAY | waaviam? ~ Rey | 
i NOINN vs5300" | 
st} 
a Ogv¥00TF HLNOS Ad10048 b 
| ‘ VISwni109 EB 2IlN 
DNO#LS YNVEIH iS Sh 
oe OvogsTTIH 3 YIINHOS LSV7 V/INOOFOVW- LY FHOYOT ‘ x< 
: ae LL3AV4V7 i> 
gi | wogNo7 mate Raiabow Fs) - Ped Fe 
NOH TV9 
/) v vavedn J €) ae THOS o fing 2 
4 eT s al TINTON 4 
) MELA +p Se he ea les 
VISWNTOD q o / 
sonitits gu Noes!7 F90 771 o ul mio: Y3ATIVIN l 
JTIONDYAIWHI, we D QQ l 
ATIOH LW , 
 NOLONINTIM = ee NP Ne R v/TONOYN Eee oe ; acre 
iS {_—— — f =, 
| L770 1W LS3M ape 
FTUASIMIT 
wanvone || a 
Cp 
SNIHAILS Hi 19 ONY 749 
TUNOOIW MIN G © 
SNe UNUMYEXIL 
a7yNog2W & vrai { 
SNIHAILS LEVI 
NOLAIWVH rile 
Seles 9 
ad 
VLIHOVNO 
SONG dvaisdW3H * 


278 


rom 5 to 15 ft., largely in the Upper Pettet 
zone, and drilling was continuing steadily at 
the end of the year, production not yet having 
been delimited on the north. 

The Ohio Oil Company’s completion of its 
No. 1-P C. G. Taylor Account 4, 234 miles 
south of the Arkansas-Louisiana state line, as 


Haynesville’s first producer from the Cotton. 


Valley, aroused conjecture as to the possibility 
of extension of production from this series of 
interbedded sands and shales to the Arkansas 
side. Because of the depth of this production, 
stepouts probably will proceed gradually. 
Unitization of this deeper production similar 
to that already in force higher in the section is 
already in process and probably will be effected 
‘without difficulty. The deepest well on the 
Arkansas side is Midstate’s No. 1 Beene- 
Dreyfus in sec. 20, T. 20 S., R. 20 W., which 
was dry and abandoned at 6002 ft., about 500 
ft. below the producing Pettet lime. Ohio’s 
Cotton Valley well is producing at 8835 to 8875 
and 8910 to 8920 ft., nearly 3000 ft. lower in 
the section. 

Village-——The Village field of Columbia 

County, production from which was previously 
limited to sec. 15 and the west half of the west 
half of sec. 14, T. 17 S., R. 19 W., was extended 
south and east through sec. 14, with an indi- 
cation that one or more locations in sec. 13 
might also prove productive. The six wells 
“that proved productive almost doubled the 
previously established size of the field and, 
despite the fact that all development took 
place in the last half of the year, resulted in 
increasing production for the year almost one 
third over 1943. In December this development 
received its first setback with the abandonment 
as dry of .Root’s No. B-1t Gunnels, NW 4 
NE, sec. 23, T. 17 S., R. 19 W., thus Hosting 
the field on the south. 

Atlanta:—During 1944 the West Atlanta 
field, reported last year as a discovery possibly 
connecting with the Atlanta field, was suffi- 
ciently developed to remove any doubt. It has 
accordingly been combined with the Atlanta 
field in this report, and may be noted as an 
appreciable extension thereof. At the end of 
1944, three 4o-acre units remained to be 
drilled to bridge the two areas. The common 
water level and related pressure-production 
behavior have definitely established the inter- 
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connection, however. Production from the 
field, largely from the Reynolds lime, increased 
22 per cent over 1943. Excessive pressure 
declines were noted in the last quarter of the - 
year, however, and cutbacks in production 
were made effective at the first of 1945. Con- 
sideration is being given to possibilities of 
pressure maintenance, but no definite action 
has been. taken pending further observation © 
of reservoir behavior following the decrease in 
well allowables. : 

Dorcheat-Macedonia.—At the end of 1944, 
few proven locations remained to be drilled on 
the elongated Dorcheat-Macedonia anticlinal 
structure. The major portion of the year’s 
producers was dually completed in Cotton 
Valley sands, production from which is ob- 
tained appreciably beyond the boundaries 
established for the Reynolds lime by the oil- 
water contact in that zone. Of the twenty-eight 
80-acre locations drilled, however, 13 fell within 
the productive limits of the Reynolds lime 
and were dually completed in that reservoir 
and in one of the numerous Cotton Valley 
sandstones. Production from the field increased 
45 per cent over the preceding year, and the 
field ranked fifth in the state in the production 
of oil and condensate, and first in the produc- 
tion of gas. 

Stephens-Smart.—Following establishment 
by the Petroleum Administration for War late 
in 1943 of ro-acre spacing regulations for the 
lenticular sands of the Stephens-Smart field 
of Columbia, Union, and Ouachita Counties, 
development was fairly rapid. Whereas the 
field’s producing limits had been reasonably 
well established in the several productive 
zones, many inside locations were thus made 
available. Rigs were kept running throughout — 
the year by the two principal operators in the 
field, largely within the productive limits 
established for the Glen Rose and Travis Peak | 
sands. Sand thicknesses encountered in apical 
wells within these limits, upon the basis of an 
analysis of electric logs and producing sands, — 
ranged as high as roo ft. plus or minus. The 
average for the field, however, is perhaps 
27 feet. 

Production for the year from the Smart area 
was nearly 20 per cent greater than in 1943. 
Production from the shallower Buckrange sand 


FEE 


also registered a slight increase, partly at- 


tributable to some 1944 completions and 
_ recompletions therein. Wells drilled beyond 
the productive limits of the deeper sands found 


‘in the Smart area have been made producers in 


this sand, which was first drilled in 1922 and 


| 
4 


_ is still producing in many of the original wells. 
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NoRTHWEST ARKANSAS 
In 1943 Alec M. Crowell and Thomas D. 


Bailey, then respectively Director and 
_ Engineer of the Arkansas Oil and Gas Com- 
_ mission, prepared a resumé of activities in 
“Northwest Arkansas from the earliest 
noted production of natural gas in that 


area (1887) through the year of 1942 for 


publication in PETROLEUM DEVELOPMENT 
- AND TECHNOLOGY for 
a (Trans. A. I. M.E., vol. 151). No similar 
review of developments was prepared for 
1943, and it is therefore the purpose of 
“4 this summary to cover both 1943 and 1944. 
_ An annual review of this area is contem- 
plated henceforth. 

- . A base map of the Northwest Arkansas 


the latter year 


gas area, which has thus far proved un- 


productive of oil, is presented in Fig. 5. 
_ Structural contour maps of this area have 
not yet been prepared by the Geological 


Department of the Arkansas Oil and Gas 


~ Commission, but present productive out- 


lines are shown for each field. All produc- 


4 ‘tion is obtained from sands in the Atoka 
_ formation of Pennsylvanian age. 


Production in 1943 totaled 5,630,000,000 


cu. ft. of dry sweet gas, as compared with 


, 5,736,000,000 cu. ft. for the preceding year. 


GALLIE 
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In 10944 production again declined to 
4,878,000,000 cu. ft., representing a total 
reduction of 15 per cent from the peak 
production year of 1942. The appreciable 
decline in production during 1944 was 
largely attributable to an increase in take 
by the Arkansas Oklahoma Gas Co. from 
the nearby Spiro gas field in Oklahoma. 
Maximum production of 2,286,000,000 cu. 
ft. was taken from the Clarksville field of 
Johnson County, Arkansas. Detailed list- 
ing of production is provided in Table 1. 
Although virtually all of the favorable 
shorter anticlinal structures are understood 
to be under lease, little drilling has been 
done in the past two years. Wells going 
below tooo ft., together with the results 
of such tests, are listed in Table 2. Only 
one wildcat, the Arkansas Western Gas 
Company’s No. 1 Harold Woolsey, sec. 13, 
T. ro N., R. 27 W., Franklin County, 


-found production, resulting in the dis- 


covery of the White Oak field. 
‘ New Fields 


White Oak.—The White Oak field of Frank- 
lin County was discovered May 14, 1943, by 
the Arkansas Western Gas Co. Discovery well 
‘was the No. 1 Harold Woolsey, 660 ft. north 
of the south line and 730 ft. east of the west line 
of sec. 13, T. to N., R. 27 W. Shut-in pressure 
of 595 lb: was registered in the producing sand 
at 1360 to 1380 ft., and initial potential was 33 
million cubic feet of gas per day. The well 
record also took note of gas sands encountered 
at 964 and 1155 ft. in the process of drilling, 
for which cable tools were used. 

The White Oak anticline has been favorably 
described by Carey Croneis? as a broad, open, 
essentially symmetrical fold, extending from 
sec. 26, T. 10 N., R. 28 W., northeastward to 
sec. 17, T. 10 N., R. 26 W., and having evidence 
of closure on both ends. It was recommended 
that a test well be drilled near the crest, prefer- 
ably in R. 27 W., and that it be carried at least 
to 4000 feet. 

The discovery well was located upon the 
crest of the surface structure as detailed by 


Geology of. the 


2C., Croneis: 
Ark. Geol. Survey Bull, 3 


Paleozoic Area. 
(1930). ° 


Arkansas ~ 
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Milton M. Mershon in 1930 and checked prior 
to drilling by J. D. Thompson of Amarillo, 
Texas, and was bottomed at 1380 ft. in gray 
and black shaly gas sand having a porosity 
approaching 20 per cent. The second well 
drilled was Arkansas Western’s No. 1 Dolen 
Vernon, in the center of the NE144 NW14 
NE, sec. 23, T. 10 N., R. 27 W. This well 
was bottomed at 1325 to 1345 ft. in the same 
sand as the discovery well, and had an initial 
potential of 35 million cubic feet of gas per day. 
The third well drilled was the same company’s 
No. 1 Smith-Henson, in the center of the NW14 
NW, sec. 24, T. 10 N., R. 27 W. This well 
encountered the best gas sand between 2645 
and 2670 ft., and the test was halted at 2671 ft. 
Initial shut-in pressure was 954 lb. The fourth 
producer in the field, Arkansas Western’s No. 1 
Sells, in the center of the SW14 SE}, sec. 13, 
T. 10 N., R. 27-W., was completed Dec. 16, 
1944. It was drilled to 3029 ft. and encountered 
a good gas sand in the last 12 ft., with reservoir 
pressure reported as 966 pounds. 

Through the end of the year, field produc- 
tion (553 million cubic feet) was obtained 
from the shallow sand topped at 1325 ft. The 
other sands were not produced. Reserves for 
each sand were estimated at 5 billion cubic feet, 
or 15 billion for the field. On Dec. 31, 1944, one 
additional location had been staked in the field 
by Arkansas Western, and Sherrod and Apper- 
son were readying a test 244 miles southeast 
of the proven territory in their No. 1 Moyer. 
Further extension of the field may baexpected 
in the coming year. 


Extensions 


Silex.—The Silex field, Pope and Johnson 
Counties, was discovered Oct. 23, 1942, by the 
Arkansas Louisiana Gas Company’s No. 1 
Ladd and Strong well, in the center of ‘the 
SW4 SW, sec. 22, T. 10 N., R. 21 W. Initial 
production from the Silex anticline, recom- 
mended for an exploratory test by Carey 
Croneis,? was 26 million cubic feet of gas per 
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day from sands at 2475 to 2514 ft. and 2802 t 
2817 ft. having an average porosity of 26 per 
cent. A shallower gas sand was also encountered 
at 937 feet. 

In the ensuing two years, four additiona 
wells have been drilled, but only one of thes 
has proved productive. This was Arkansa 
Louisiana’s No. 1 J. B. Hendrix, across the 
county line from the discovery well, 2371 ft. 
north and 2229 ft. west of the southwest 
corner of sec. 21, T. ro N., R. 21 W., Johnson 
County, Arkansas. Initial potential was only — 


one million cubic feet of gas per day through 
perforations in tight sands at 2740 to 2810 an 


eaten eho 


2869 to 2895 ft. In view of the three failures 0 
near-by locations, attributable to the variable 
character of the producing sand bodies a 
encountered in the different wells, no further 
drilling is contemplated. ’ 

Tates Island——The Tates Island field, Pope 
County, was extended one location northward 
by the Sherrod and Apperson No. 1 Brinkman 
well, in the center of the NE44 NW, sec. 15, 
T.9 N., R. 21 W. Initial potential for this well, 
which encountered the producing sand at rosr __ 
ft., was 6 million cubic feet of gas per day. 
Completion date was July 23, 1944, and shut- 
in pressure was 340 lb. Production in the field 
is understood to be obtained in a graben area, 
limited to the north and south by faulting 
and to the east and west by lensing. 
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Oil and Gas Development in California in 1944 


By L. E. Porter,* MEemBer A.I.M.E., AnD H. P. Hassett 


GENERAL 


The state of California produced 310,- 
996,696 bbl. of oil and about 415,832,000 
M cu. ft. of gas in 1944. Such oil production 


_ represented 18.5 per cent of the nation’s 


production, as compared with 19 per cent 


_ in 1943. The tremendous demand placed 


ea 


een ee 4 


Institute April 16, 1945. 


upon the California fields is indicated by 


the monthly production in 1944, as follows: 


MontTH BARRELS PER Day 
Jan .. 809,262 
Feb. nen 2057.2 
Mar. .. 824,592 
Apr. .. 820,973 
May .. 832,068 
June .. 846,038 
July.. .. 849,231 
Aug.. .. 858,932 
sept. . 5 qe BIS I 
Oct.. .. 877,667 
Nov. 070,013 
Dec . 883,847 


In all, 2100 wells in proved areas and 
269 wildcats were drilled in California 
during the year 1944. At the end of the 


year, approximately 270 wells were drilling 
‘in the state, as compared with 156 wells 


at the same time in the preceding year. 
Nine new fields or new zone discoveries 
were made during the year, which, accord- 


_ ing to best estimates, will contribute some 


77,000,000 bbl. of new reserves, in addi- 
tion, the extensions of old fields will 


- increase the new reserves about 165,000,000 


bbl., or a combined total, through dis- 


Manuscript received at the office of the 


* Richfield Oil Corporation, Los Angeles, 


California. 


coveries of new fields, zones, and exten- 
sions, of 242,000,000 bbl., offsetting to 
the extent of about 78 per cent the total 
oil produced during the year. Geographi- 
cally, the reserves from these new field 
and zone discoveries and extensions are 
distributed as follows: 


‘ PER CENT 
San dase Valley.. 5 we 
Coast Area. 24 
Los Angeles Basin F ields. . 4 
100 


The state’s reserves of crude oil at the 
end of the year have been estimated to be 
distributed as follows: 


Area pieces nd Per Cent 
San Joaquin Valley......| 1,900,000} 55.5 
@oastwArcae. crudeir nate 550,000] 16 
Te AGiB asinine ee nie OO; 000 28.5 


Total, state.........=.| 3,430,000 


The outstanding development project 
for the year was that of the United States 
Navy in the Naval Petroleum Reserve 
No. 1, Elk Hills field. During the year, 115 
wells were completed in this field, and at 
the close of the year an average of 19 
strings of tools were drilling. This program 
is being jointly conducted by the Standard 
Oil Co. of California with the Navy and is 
designed to increase the production of 
Naval Petroleum Reserves from approxi- 
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mately 15,000 bbl. a day as at the beginning 
of 1944 to at least 65,000 bbl. a day at 
the conclusion of the program, which 
probably will be some time in the spring 
of 1945. Production during December 1944 
was averaging about 42,100 bbl. per day. 
The program is reported to be well ahead 
of schedule. Wr 

The next outstanding development oc- 
curred in the Buena Vista Hills in the 
Buena Vista ‘“‘27” pool, which was dis- 
covered by the Standard Oil Co. of 
California on the United Anticline in its 
well No. 54-27-B; subsequent develop- 
ment has proved between 3500 and 4000 
acres. 


Oil Company’s KCL 20-13 in sec. 5, 
T. 31 S., R. 25 E., South Coles Levee area 
of Kern County, reached the all-time 
world’s record depth of 16,246 ft. when 
drilling was suspended in December. 
Unfortunately, no commercial production 
was obtained in the well and it is scheduled 
to be abandoned. Nevertheless, this record 
well is an incentive mechanically for 
deeper drilling throughout the state; for 
example: deep projects have been started 
at Long Beach and Dominguez fields in 
Los Angeles County; others are either 
contemplated or being drilled in such 
important fields as Lost Hills, Semitropic, 
and Gonyer anticline areas of Kern County. 


PRESSURE MAINTENANCE, GAS CYCLING, 
AND GAs INJECTION 


One of the outstanding contributions of 
added oil reserves is occurring through the 
methods of pressure maintenance, gas 
cycling and injecting projects. There was 
injected during December 1944, 7,618,000 
M cu. ft. of gas in the following fields: 


North Belridge 

North Coles Levee 
Kettleman North Dome 
Paloma 

Canal 
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The world’s deepest test, the Sedans 


Orcutt 

San Miguelito 
Newhall-Potrero 
Lompoc 

West Coyote 


In Kern County, the construction of a 
55,000 M cu. ft. gas-cycling project is 
under way at South Coles levee, while in 
the Paloma field gas cycling is being 
conducted with a field production of 785 
bbl. per day. The pressure-maintenance 
project started some two years ago at 
North Coles levee is continuing favorably. 

Throughout the state, in old fields, 
several interesting experiments are being 
conducted on secondary recovery oper- 
ations, some of which may show promise 
during the year 1945 as to the potential 
possibilities thereof. 


NATURAL GAs DEVELOPMENT 


Forty-eight natural gas wells were com- 
pleted during the year. Important gas 


reserves have been uncovered in nine 


fields or areas by the following wells: 

San Joaquin Valley Fields: 

Richfield Oil Corporation Chico No. 1, 
sec. 17, 21 N. 1 E., Butte County. 

Richfield Oil Corporation Afton Com- 
munity No. 1, sec. 34, 19 N. 1 W., Glenn 
County. 

Superior Oil Company Knight No. 1, 
sec. 13, 24.N.:2,W., Glenn, County.s 

Amerada Petroleum Corporation Starkey 
Fee No. 1, Sec. 2, 6 N. 2 E., Solano County. 

Shell Oil Company Lambie No. 1, 
sec. 25, 4 N. 1 W., Solano County. 

Standard Oil Company Perry Anderson 
H-6, sec. 36, 4 N. 2 E., Rio Vista Gas” 
field, Solano County. 

Standard Oil Company Honker Com- 
munity No. 1-A, sec. 25, 3 N. 1 W., 
Suisun Bay area, Solano County. 

Standard Oil Company Cutter Unit 
No. 1, sec. 29, 23 S.-22 E,, Trico ae 
area, King County. 
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_ Coast Area: 
Pacific Lighting Corporation Miller No. 
BI, sec. 20, 4 N. 28 W., Santa Barbara 
- County. 


New Discoveries—OIL FIELDS AND 
IMPORTANT EXTENSIONS 


San Joaquin Valley District 


The Antelope Plains area came into 
production in June with the completion 
of the Shell Oil Company Hopkins Fee 
m7 X. 31 in sec. 31, T. 27 S., R..20 E,, 

for approximately 47 bbl. per day of 16.4° 

_ gravity oil from a depth of 2520 feet. 
- The Amerada Petroleum Corporation 
_ discovered a new field in the Ant Hill 
area southwest of the old Kern River field, 
‘Kern County, when it completed its 
S.P. 36-15 insec..15, 29S. 29 E., for approxi- 
mately 175 bbl. of 14° gravity oil in the 
Olcese sand (Miocene) from a depth of 
2225 feet. 

In the Belleview area of Kern County, 
the Superior Oil Co. opened up a new field 
from the McClure formation (Miocene) 
when it completed its Houghton 36-35 
for almost 1900 bbl. per day of 36° gravity 
a oil, 2850 M cu. ft. of gas; 550 lb. flow 
_ pressure; total depth 8761 ft., plugged 


i 


as ak a 


4 
es ft. The well also showed possible 


production from the Vedder zone of 
4 Buena Vista ‘‘27” Pool, Buena Vista Hills 


Miocene age. 
United Anticline, Kern County 


The discovery by the Standard Oil 
Co. of production from the “9%”? pool in its 
well No. 54-27 B., drilled in sec. 27, 31 S 
4 23 E., opened up the most important oil 
reserve uncovered in the state during the 
_ year 1944. The discovery was made between 
- the depths of 4273 and 4303 ft. By the 
end of the year, some 46 wells had been 
drilled and completed in this pool, proving 
up 3500 to 4000 acres. The E-2 sand 
averages between 40 and 45 ft. in thickness. 
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In better portions of the field, the lower or 
E-3 sand is also taken in and, where 
productive, averages between 25 and 30 ft. 
in thickness. Both sands are of lower 
Pliocene age. 

In the Gosford district, Kern County, the 
Associated Oil Co., in its well ‘KCL 
44-22 in sec. 22, T. 30 S., R. 26 E., made a 
pumping well of 143 bbl. per day, 31° 
gravity oil, in 15 ft. of zone at 7935 ft. 
(T.D. 8152 ft.); Stevens sands (Miocene). 

In the Jacalitos area, Fresno County, the 
Standard Oil Co., in its well No. 67-17-E 
in sec 17, T. 21 S., R. 15 E., obtained a- 
blow of 3500 M cu. ft. of gas from sand of 
lower Miocene. Subsequent wells have 
produced 32° to 34° gravity oil. 

The Dwight Vedder interests made a 
discovery in the West Mount Poso district 
of Kern County by completing their 
second test well, No. 3-18 in sec. 18-27-28, 
for about too to 150 bbl. per day of 16.3° 
gravity oil. Also in Kern County, in the 
Race Track Hill area, the British American 
Petroleum Co. made a discovery in its 
Portals Corporation well No. 53-3, which 
was completed on a production test in 
Sept. 1944, when it produced 250 bbl. of 
37° gravity oil in a test of the formation 
between 4720 and 4768 ft. The well was 
then cased and completed for 240 bbl. per 
day of 37° gravity oil; estimated 120 to 
125 Mu. ft. of gas. The oil zone is reported 
between 4727 and 4755 feet. 

The Rothschild-Bender interests made a 
discovery on their property in the Sheep 
Springs area in sec. 17, T. 29 SuiRorhn, 
upon the completion of well No. 2 as a 
flowing well for 434 bbl. per day of 23.9° 
gravity oil, showing very little gas. The 
wells supposedly are producing from the 
Carneros formation of Miocene age. 


Coast Area 


In the Coast area, no important dis- ° 
coveries were made during the year, 


se! r 


284 OIL AND GAS DEVELOPMENT IN CALIFORNIA IN 1944 


TABLE 1.—Oil and Gas Production in California 


ne  LEEESaEEEEEEEEEEENEN E=SeSuEaanmn 


=e 7! Oil pte 
i i Producti as lucing? 
Oil Production Gas Production an Se ge ‘oat 
Total Production, Bbl.¢ | Millions Cu. Ft.¢ 1944 Oil 
Field, County* B « (aes eee 2 
‘ ee ; zy 
a 2\% ts F 22 | 3/8 
| A|s To End During |S | To End During | S| 3/2] w la 
z S| Ay) of toss | 1944 |G) of 104d | 1944 ES = \e| 3 ‘3S 
2 a | $5 | $s EI F | ss 
3 ma | My ible: £=| 8 |2| = | 35 
San Joaquin VALLEY 
1 | Antelope Plains, Kern.{1944| 225 5,606 5,606 Ue 1 
2) Ant Hill, Kern......-. 1944 125 17,018 17,018 3 3 3 
3 | Belleview, Kern.......|1944 125 158,036 158,036) | 3 3 3 
4 | Belridge, North, Kern.|1912) 2,500} 50,145,820 | 2,343,388) 117 4 44 22 
; 342,054 8,252 
5 | Belridge, South, Kern..|1911} 6,000} 30,393,630 | 3,981,712 ¢ 692; 208 2 662 
6 | Buena Vista, Kern... .'1909) 22,000} 297,840,326 | 5,118,664 \Included in 838 23) 4 } 818 
7 |Buena Vista, sec. 27 1 Midway- 46| 46 44 1 
pool Kerisecs.c.dacce 1944) 3,500 1,769,783 | 1,769,733 | Sunset 
8 | Burrel, Fresno........ 1943 15 12,141 6,213 2 1 1 1 
9 Canal, Kernsc. som.ee: 1937 990; 10,399,848 | 1,296,490 9,771 799 39 23 12 
10 | Coalinga, East, Fresno.|1900| 7,600} 241,710,817 | 8,001,320 696} 95) 12 670 
11 | Coalinga, West, Fresno.|1900! 11,400) 153,277,991 2,656,849 788 67| 4 735, 
12 | Coalinga, Nose, Fresno. |1938| 3,500| 60,952,928 | 20,771,526 » 57,687 18,686 173 4 142 13 
13 | Coalinga, Northeast, \ ; 
Erésn0sdewtl deo: 1939] 1,300} 16,003,584 | 3,929,867 56 4, 44 
14 | Coffee Canyon, Kern..|1928) 450) 11,483,020 565,957 62 1 61 
15 | Cores ever Norte ogg! 2,450| 19,561,331 | 6,760,701 ss} 4l a] oo] Ss 
OPM rect veils sieve arace 4 061, 769,79 
16 | Coles Levee, South, 35,051 250 
TOR he trare sae ete 1938] 3,400 7,288,303 924,717 54 3 27 ’ 
17 | Edison, Kern......... 1934] 2,060} 11,254,701} 1,035,720) Incl. in Mountain View 146} 26) 3 139 
18 | Elk Hills, Kern....... 1919] 13,000} 175,195,688 | 7,722,107 84,012 1,585 348) 115 3 337 
19 | Fruitvale; Kern....... 1928) 2,250] 32,190,729 | 3,027,677 203 23 3 190 
20 | Gosford, Kern........ 1944 225 11,676 11,676 2 2 1 x 
21 | Greeley, Kern........ 1936] 1,800) 19,028,561 | 5,215,847 27,768 4,684 91 7 76 14 
22 | Helm, Fresno......... 1941] 3,860 750,030 499,822 3,665 1,482 30 17 25) 1 
23 | Jacalitos, Fresno...... 1941} 1,075 405,525 227,150 16 9 7 9 
24 | Kern Front, Kern.....|1925} 4,250) 55,828,714 | 3,194,563 571 51; 1 557 
25 | Kern River, Kern..... 1899} 6,100! 286,927,354 | 3,478,123 2,228] 34 2,139 
26 | Kettleman, North, 
Kern & Fresno...... 1928) 16,720) 295,640,550 | 15,134,783 1,748,220 a“ 83,652 353 14, 1) 118 165 
27 | Lanare, Fresno........ 11943) 200 67,989 53,120) Incl. in Helm 6 3 2 4 
28 | Lost Hills, Kern....... 1910} 2,560) 55,287,711 | 1,272,352) 780 375 aj 41 369 
29 | McClung, Kern....... 1948 25 66,253 47,524 2 2 
30 | McKittrick District, c, , 
Rene sti tans 1887) 1,525! 97,658,047 | 1,793,389 339) 34) 2 327 
31 | Midway-Maricopa, 
1 Cael ohontacr tt '1901/33,000) 675,441,258 | 15,119,810 409,103 11,813 | 2,807) 140} 9 2,716 
32 | Mountain View, Kern. .|1933) 1,850) 44,689,316 | 1,154,277 51,713 709 162 72 149 
83 | Mt. Poso District, Kern|1926| 3,100) 78,131,476 | 7,959,947 483 26) 2 466 
34 | Paloma, Kern......... 1939} 4,000 2,007,679 | 1,228,972 5,355 2,732 25} 14 15 
35 | Pleasant Valley, Fresno |1943| 550 1,177,389 942,576 878 691 16) 11 16 
36 | Poso Creek District, 
Ce ee kage: 1929] 1,625 7,675,157 | 1,694,997 193) 33) 2 182 
37 | Race Track Hill, Kern.}1944 80 6,944 6,944 2 2 2 
38 | Raisin City, Fresno....|1941| 700 1,676,143 926,810 4,275 1,309 30) 15 24 
39 | Rio Bravo, Kern ...... 1937| 2,140) 27,681,909 | 5,920,530 30,883 7,218 101 1 93 
40 | Riverdale, Fresno...... 1941} 2,000 2,222,289 | 1,523,264 3,176 2,081 53} 20 48 
41 | Round Mountain, Kern|1927) 1,800) 31,165,804 | 3,334,359 238; 17; 1 234 
42 | Sheep Springs, Kern... |1944 40 35,250 35,250 2 2 2 
43 | Strand, Kern......... 1939] 380 3,127,239 815,123 2,229 657 22 5 16 
44 | Ten Section, Kern..... 1936] 2,260) 31,578,442! 4,623,765 65,485 17,382 123 118 
45 | Tejon, Kern.......... 1943 280 65,016 _ 61,464 6 6 
46 | Union Avenue, Kern. . .|1941 75 194,229 37,270 5 


* Footnotes to column heads and explanation of symbols are gi 258. 
1 Revised from supplemental data. 1 y e given on page 
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pepervolr es 
essure, /haracter ptr . Deepest Zone Tested? 
/ a per of Oili Producing Formation to End of 1944 
D < ey 
' 3 | Gravity es) 
3 | Iitial [S| API. Name and Agei ae, Sed SPE a hake Name Ss 
g Rll iat ie B= Eedeeel Go sae Ite PS = 
Z 3S Elsi S128) 235 138) 8 3 
5 g a s B aeo Su = a 
g 8 Bs BS TES) es: (Sel 2 3 
= |B am Sle) oes jan) 2 a 
San Joaquin VALLEY 
4 1 50 ile? Mio, Eoc § x 2,485 35) AC(?)| Eocene 2,917 
2 { eH \ Olcese, Mio s L 2,180 45| MF | Basement 4,159 
3 35 McClure, Mio 8 x 6,570 40; MCF | Stevens-Miocene 8,761 
4/{ 3300) @] 34.5 [0.25] BtchTemb-Vaq, Pi, Mio] S | 14) 4,917 | 625, A | Cretaceous 10,800 
eS 24 0.83] Etch.-Temb., Pli, Mio | S z 800 50| A | Miocene 11,377 
6 G 26.6 |0.59| San Joaquin Clay-Etch., Pli) § 25 2,665 50| A 
7 27-382 E-2 & E-3, Pli 8 25 AC Miocene 14,622 
ap 27 Mio s | 20) 6,484 | 15] AC(2)| Miocene 6,660 
9} 3,550 37.5 |0.70| Stevens, Mio § 22 8,250 160} A_ | Miocene 13,400 
r 21.0 |0.67| Etch.-Temb., Pli, Mio S 25 1,860 170| AUP | Cretaceous 9,418 
15.8 |0.45) Etch.-Sta. Marg., Pli, Mio i} x 900 180} MUP | Cretaceous 4,883 
33 0.40} Avenal, Hoc 8 19 6,400 360| MU | Eocene 8,416 
28 0.24) Avenal, Eoc iS] 23 7,980 130} MU | Cretaceous 9,614 
16 0.60) Vedder, Mio 8 z 1,600 60} MU | Incl. with Round 
Mountain 
36 0.40) Stevens, Mio S | 20 8,000 320} AM | Miocene 10,120 
44 Stevens, Mio s | 20 8,300 200} AM | Miocene 16,246 
18.5 |0.75} Kern River-Vedder, Pli, Mio} § Lz 1,500 125] MU | Jurassic 6,026 
22.1 10.57|San Joaquin Clay-Etch.-| §S | 38 2,600 75| A | Miocene 11,177 
Stevens, Pli, Mio : J 
19.8 |0.60] Etch.-Chanac, Pli iS) fo 3,000 88} MU | Schist-Jurassic 10,590 
29-35 Stevens, Mio 8 z 7,920 15| «a | Miocene 8,152 
38.5 |0.28] Stevens-Vedder, Mio pe ieek 11,430 290} AM | Eocene 13,538 
65 0.02) Temblor-Eocene, Mio, Eoc § 30 7,300 50| AM | Cretaceous 10,257 
40 0.48} Temblor, Mio, Eoc 8 2 3,865 11} AF | Cretaceous 6,031 
14.4 |1.29| Etchegoin, Pli $ 35 1,700 80| MF | Jurassic slate 6,211 
13.3. |1.07| Kern River, Pli § 35 400 130| MU | Miocene 5,185 
36.5 |0.30) Temblor-Avenal, Mio, Eoc iS) 15 { ipiaee 850} A | Cretaceous 12,884 
{eet | | Boe s |a| 8018 | 42 Eocene 8,203 
18 0.99] Etchegoin, Pli 8 x 1,170 80} A_ | Miocene 7,858 
29 Stevens, Mio 8 22 7,482 15} AC_ | Hocene 13,131 
14.2 |1.02| Etchegoin, Pli iN] © 800 350) MUF | Oligocene 9,510 
17.5 |0.75 Beh prreopeUaenees 8 30 1,950 65| MUF | Miocene 10,410 
i, Mio 2 
: 26 |0.66| Chanac-Sta. Marg., Pli, Mio| § | 2] 6,080 | 55] MF | Granite 8,624 
33 15.4 |0.71| Vedder, Mio S | 35 1,600 | 150) MF | Granite 3,130 
_ 34) 4,750 | P 51 0.20] Stevens, Mio 8 | 20 10,140 200} A_ | Miocene 11,216 
685 29.5 Avenal, Eoc 8 14 8,940 200} AC | Eocene 9,255 
36) 13:7 Vedder, Mio 8 x 2,000 35| MU | Vedder-Miocene 5,492 
37 39-41 Mio g | 2| 4,727 | 30| MF | Franciscan 5,551 
38 30  |0.16] Temblor-Hocene, Mio, Eoc | S | 21} 5,040 10| A |Eocene 9,562 
39} 4,750 38.5 |0.32| Vedder, Mio § | 22] 11,249 220} A_ | Schist-Jurassic 14,108 
— 40 35 Miocene-Hocene 8 L 6,500 35) AU | Slate-Jurassic 11,990 
41 16.5 0.60] Jewett-Vedder, Mio S 34 1,950 66] MF | Vedder-Miocene 3,760 
42 24 Carneros(?), Mio 8 £ 3,456 21| AM | Miocene 3,730 
- 43) 3,600 35 0.37] Stevens, Mio NS) 23 8,320 115} D_ | Miocene 12,818 
44) 3,550 | P| 35.4 {0.34) Stevens, Mio S | 20 7,850 200} A_ | Miocene 10,023 
45, 18.3 Chanac, Pli $ z ao 40| MU | Miocene 5,4 
: 48 14.0 Chanae, Pli ] s | a]{ §520}| 30) MEF | Oligocene 10,427 
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OIL AND GAS DEVELOPMENT IN CALIFORNIA IN 1944 


| Dec. 1944 


Wells 
Producing? 


Oil 


ee | ee , 


: Number of Oil 
il Production Gas Production and/or Gas 
ok Wells/ 
Total Production, Bbl.¢ Millions Cu. Ft.¢ 1944 
Field, County a a 
by 5 g 3 = x 
3 2 ae of 
q Als To End During 5 To End During Bp 3 Fy 
Zz S| AR of 1944 1944 |Q%] of 1944 1944 ssl als 
g #| 25 35 | 32) 812 
a >| 2s aa a o/s 
47 | Wasco, Kern..... Pe eign? 1938} 360 3,771,776 822,791 337 13 
48 | Wheeler Ridge, Kern...|1922} 300 4,204,898 » 91,456 34 
49 | Williams, Kern........ 1942 250 1,527,023! 673,759 1,061 583 28 8 
SO FOtherse so. ...e ous 1,205,149 166,437 1,949 50 39); 2 
51 |San Joaquin Valley 
otal wastntscs tee 2,848,917,046 | 147,170,541 167,631 | 12,761) 1,144) 52 
Coastat District 
Santa Barbara District 
52 | Capitan, Santa Barbara |1929| 296 8,749,124 | 1,080,024 4,841 501 53 
53 | Elwood, Santa Barbara |1928} 480] 73,110,6331) 2,129,347 67,623 1,138 66 3] 2 
54 | Santa Barbara, Santa 
Barbara. . ./1929 140 3,486,404 33,068) 16 2 
Santa Maria District 
55 vamals, Santa Bar- ; 
Et aon 1904| 1,150} 14,990,483 179,506 19 2 
56 Cat biaWone Santa 
Barbara: saetee a « 1908) 1,700} 24,643,612!) 2,531,706 65} 13) 1 
57 |Gato Ridge, Santa 
Barbara... e ses. « 1931 475 9,865,212 | 1,770,227 31 5 
58 | Lompoc, Santa Barbara |1903| 2,735} 11,852,578 644,027 31 
59 | Orcutt, Santa Barbara .|1903] 4,500} 101,557,362 | 1,459,334 207 1 
60 | Santa Maria Valley, 12,078 
Santa Barbara...... 1934] 6,100} 49,246,184 | 11,306,301 351 
Ventura District 
61 | Padre Canyon, Ventura |1936 180 2,935,069 491,608 22,913 \ 622 25 5 
62 | Rincon, Ventura...... 1927] . 625) 17,804,604} 1,502,087 : 1,782 93 15 
63 | San Miguelito, Ventura |1931 300} 10,769,351 |} 2,090,517 17,569 5 218 34 5 
64 eaters Avenue, Ven- 
i. SNORE TS 1916} 2,200} 285,511,7751| 17,487,482 930,092 46,540 520) 36 
Santa Paula-Newhall 
District 
65 | Bardsdale, Ventura... .|1894| 200 3,606,905 75,440 Incl. in Shiells Canyon 29 2 
66 | Del Valle, Los Angeles.|1940| 700 3,639,596 | 1,474,305 9,568 3,657 36 ll 
67 | Ex-Mission, Ventura. ..|1875 130}  22,164,0192 890 25 
68 | Holser Canyon, Ventura|1942 30 26,208 6,338 pe! 1 
69 ae tad Canyon, Ven- 
NT Ec 1887; 153 6,461,459 32,730 9 
70 Newhall, Los Angeles. .|1875} 110}  5,901,6014 21,689 21 
71 Neriall Sida Los ; 
pa ae Es 1937; 750 7,473,531 | 1,893,785 7,535 3,585 46 4 
72 Bak saree Los 
Angeles’... ater as 1941} 200 906,581 416,458 391 12 2 
73 | Oxnard, Ventura...... 1937} 100 1,080,806 431,466 5 3 
74 | Sespe Canyon, Ventura |1887| 289 3,191,616° 82,348 26 1) 4 
75 | Shiells Canyon, Ventura|1911] 950] | 11,742,440 566,574 ar in South 1,000 144) 19 
ountain 
76 | Simi-Conejo, Ventura. .|1912} 635 2,409,241 27,569 54 
77 | Sisar-Sil Iverthread, Ven- . 
te {1 330 44,222 71 
890} 24,302,795 560,718 74,683 2,116 100 4 
79 | Temescal, Ventura. ....|1924] 120 2,836,345 329,348) 3 429 22) 2 
80 | Timber Canyon, Ven- 
tt AE rete 1885); 110 9,083 8 
81 | Torrey ihe? bie 3 
tura.. . {1896} . 140 52,395 38 


2 Accumulative includes Timber Canyon, Sisar-Silverthread, Sulphur Mountain, Tip-Top-Fr Cc 
3 Accumulative includes Modelo, Tapo-Eureka, Torrey © ‘Houper Canyaaee a a aeae 


‘on, Hopper Canyon. 


4 Accumulative includes Elsmere Canyon, Pico Canyon, Wiley-Towsley © 
5 Accumulative includes Topa-Topa. x lca Basen bes 


965) 11,135 
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Reservoir 
Character 
Pressure te 
x of Oil* Producing F ; Deepest Zone Tested? 
ib. per roducing Formation to End of 1944 
i g 
i o 
o | “eo 
beet ce ee 
® | Gravity | = 
3 Initial 4 AGE Name and Age? < z é = e abe Name 3 
; | ray a] 54 5 ae ° = 
Z 3 gS 2 |58) 28% |se| § 3 
i=] ae 3s a oaHo 3. 2S | 
Oo ° Q & a & be “5 Aa = ao DO S we 
& e ei" £ |5| Seg |22| & a 
<i rot RD So ie Ale ay a Qa 
47| 5,670 38 0.26) Vedder, Mio 8 15 13,100 25, A |B 
48 23.5 Etch.-Sta. Marg., Pli, Mio | $ 000 | 40| A. | Bocene 1681 
a 16.6 |0.77| Miocene, Mio S | 30 2,200 60} AU | Oligocene 3,584 
51 
Coastat District 
28 0.45| Vaqueros-Sespe, Mio, Olig S a 1,150 135| AF | Eocene 4,501 
33.7 |0.30 wie te oe Mio,} § 25 2,800 330| AF | Eocene 7,151 
1g 
17 0.60| Vaqueros, Mio § © 1,960 75| MF | Sespe 4,730 
10.3 |2.84| Sisquoc-Monterey, Mio H x 1,200 | Fis A | San Lorenzo Olig 5,300 
13.5 |4.13] Sisquoc, Mio S&H] z 2,000 Fis A | Cretaceous 7,199 
13.9 |5.42) Sisquoc-Monterey, Mio H z 1,800 Fis | AF | Vaqueros, Miocene | 6,510 
20.5 |3.4 Sisquoc-Monterey, Mio S&H] z 2,200 Fis A | Eocene (?) 4,990 
92.6 |2.63) Sisquoc-Monterey, Mio S&H| « 1,100 | Fis A | Sespe-Oligocene 5,915 
1,750 |G 15.9 |4.64| Monterey, Mio S&H| « 4,000 Fis | MU | Franciscan , 8,133 
2,400 29.1 |0.80| Pico-Repetto, Pli Ss z 4,800 140| AF | Miocene 6,751 
30 0.80| Pico-Repetto, Pli § z 2,500 140) A_ | Pliocene 10,515 
2,720 |G 30 Pico-Repetto, Pli 8 x 5,500 680| AF | Pliocene 10,080 
2,750 30 0.73| Pico-Repetto, Pli 8 2 3,400 |3,000} A | Pliocene 11,740 
32.1 |0.83) Sespe-Tejon, Olig-Eoc 5 x 500 r| A | Kocene 6,804 
2,800 32 1.21] Modelo, Mio i) 28 6,037 107} A |Miocene ~ 9,850 
25.2 |0.70| Repetto, Pli 8 x 500 | MF |2_. x 
16.5 Modelo, Mio SS) x 5,200 z| A | Miocene 8,147 
29 Modelo, Mio 5 z 1,500 z| A | Miocene 5,002 
20.0 Modelo, Mio 8 x 858 z| A_ | Cretaceous 4,400 
3,200 33.3 |0.54| Modelo, Mio 8 16 6,160 230| AF | Miocene 8,120 
33 0.83} Modelo, Mio iS) 22 2,365 80| A | Miocene 8,090 
8 Modelo, Mio § x 2,100 200] MU_| Miocene 4, 285, 
26.0 |0.50] Sespe, Olig $ x 400 z| A & S| Olig.-Eocene 3,595 
33.0 |0.69| Sespe, Olig $ x 2,100 640| A | Eocene 7,428 
28.1 |0.68| Meganos, Hoe NS) 2 1,100 z| A | Eocene 3,934 
18.5 Sespe, Olig Sy) z 315 a| MF | Eocene 8,755 
93.9 |1.73] Sespe, Olig § z 2,200 956} A | Eocene 6,702 
22 Modelo, Mio s x 2,000 x| A | Miocene 10,313 
28.7 Repetto-Modelo, Pli-Mio 5 & 300 a| MF | Eocene (?) 6,884 
27.5 Vaqueros-Sespe, Mio-Olig NS] & 700 z| AF | Olig 6,146 
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a ee 


pubis of Oil “ Wells 
i i Gas Production and/or Gas ucing? 
Oil Production as uctioi at Deo. tof 
Total Production, Bbl.¢ Millions Cu. Ft.¢ 1944 Oil 
Field, County P at =| —— Te | 
> By) 
PS 8 ite ; x 
P Pa: z | a ei 
g Als To End During | 5 To End During | 32] 8 |e 3 
z ‘s | A | of 1944 1944 |}! of 1944 1944 2s 2\3 a os 
2 g/ 88 g& EB pa 
E Ege ie Fa | 8 |4| 2 | 35 
Other Coastal Counties 
82 | East Elberta pool, San 
Luis Obispo........ 1943 20 25,821 22,744 | 1 2 
83 | Pismo, San Luis Obispo |1928| 200 113,358 6,464 2 E 2 
84 | Sargent, Santa Clara. . .|1886 60 339,475 8,134 9 9 
BB WObers dc Teac. csdee ec 4,135,514 54,372 | 699 50 3} 2 44 
86 Coastal District total. . 714,888,702 | 48,831,306 | 79,756 2,220} 224) 12) 390} 1,689 
Los Angetes Basin District 
| 
87 | Alamitos, Los Angeles. . 24,999,419 257,089 Incl. in Seal Beach 35 
88 | Aliso, Los Angeles..... 4,278,926 | 1,099,860 835 16 
89 | Brea Olinda, Orange... 180,116,760 | 4,270,336 67,706 3,333 357 
90 | Buena Park, Orange... 128,549 36,650 2 
91 | Coyote, East, Orange. . 49,659,879 | 1,972,053 { 67,939 6 469} 156 
92 | Coyote, West, Orange. . ~ 138,083,996 | 4,433,323 : : 145 
93 | Dominguez, Los Angeles 155,170,828 | 7,872,378 255,921 12,968 295 
94 | El Segundo, Los Angeles 11,252,951 329,657 7,923 _ 136 34 
95 pep ete Beach, 
a a ieis Heimo wea 1920 343,349,089 | 17,140,810 344,431 13,357 759 
96 Teo: Los Angeles |1924| _ 145,805,304 | 6,460,262 114,031 7,516 285 
97 Kraemer, Orange en, 2 1,622,508 ; 33,137 Incl. in Richfield 10 10 
98 | Long Beach, Los Angeles|1921 698,985,925 10,791,858 901,051 9,239 . 1,152 
99 | Los Angeles dist., Los 
MGM OE. cee ca ah 1892 66,583,841 183,019 gl 
100 139,042,518 | 3,904,495 115,470 4,590 346 
101 ; 
NUAER Nees cmas toh: 50,592,105 946,933 51,476 454 122 
102 Piece Los Angeles... .|1928 5,329,360 399,660 703 19 
103 | Richfield, Orange...... 99,742,711 | 2,411,212 91,806 2,228 304 
104 | Rosecrans-Athens, Los 
a Op pprieappe ssi 1924 55,308,608 | 2,238,743 137,115 4,247 165 
eee ee ie 499,064,929 | 6,830,865 692,356 6,181 556 
106 each, Los Angeles |1926 73,542,267 | 2,566,360 108,702 2,314 99 
07 Torrance-Hermosa, Los ’ . 
iG LER, cain ee as 19 113,228,984 | 3,179,554 82,389 1,735 684 
PAR OOER 25 ace viskese.s a ¢ 1941 331,598 86,560 Incl. in Whittier 7 ‘fie 
109 Whittier, Los Angeles. .|1898 19,555,825 383,261 t 426 160 
110 | Wilmington, Los i 
MDGLED Sos <oierels ort 1 0] 244,593,861 | 36,765,173 210,272 38,387 | 1,335 1,015 
111 1,661,881 374,359 Incl, in Richfield 32 3 27 
AH ORDEEN, 555 sa olae auras 1,980,739 32,242 148 39 26 
: OLL Eck saan 3,124,008,361 |114,994,849 115,266 | 7,589) 353) 44) 430) 6,867 


114} Srarz Torat,.... 6,687,814,109 |310,996,696 362,653 | 22,570) 1,721) 108) 1,785) 19, 691 
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= aia A 
ressure, aracter . . Deepest Zone Tested? 
Lb. per of Oil® Producing Formation to End of 1944 
Fa g 
o . 
Gravity 2 rc) 
3 Initial fe APT Name and Age? es é 2 8 an Name a 
Pl 60°F 2 %, = Soe eects mq 
E 2 Ee S |s8| se [Se] 2 “os 
z 3 Fis) 3 BO] is Bales a 
3 3 ss g /25| BEE jee] 2 3 
a B an mk vlan) =the Pci a 
x3 
a 82 18 Monterey, Mio §8,H| 2 300 | 400} 2 | Miocene 2,125 
: 83 22 Monterey, Mio H z 2,000 900) S| Jurassic schist 4,425 
sae ot 13 0.86] Monterey, Mio eal) Sp elaiion 900 600} AF -| Franciscan 3,583 
- 86 
a Los Anartes Bastn District 
=. 
z 87 26.8 |1.07 Lee arbre Pies a 4,635 250| AF | Miocene 9,054 
: io 
= 24 0.47 gee at coal Pi, || 8 z 4,795 170} M_ | Eocene 9,339 
ae io 
22.5 |0.97| Repetto-Puente, Pli, Mio 8 x 260 300| AF | U.P. Mohnian Mio-| 8,201 
; cene . 
20.9 |2.42| Repetto, Pli ioe § z 8,900 55| AM | Miocene 11,422 
25 1.46] Repetto-Puente, Pli, Mio s £ 2,450 153| AF | Miocene 9,084 
28.9 |0.90| Repetto, Pli 8 22 2,800 473| D_ | Miocene 9,200 
30.4 |0.85| Repetto-Puente, Pli, Mio S28 3,800 | 1,460) AF BAroeene ' 12,720 
21.8 |2.98| Puente, Franciscan, Mio, 5 z 6,890 50| AF Franciscan Schist 8,009 
. Jur Fis } 
23.5 11.30] Repetto-Puente, Pli, Mio § 28 1,900 | 1,200} MF | Miocene 9,045 
22. 2.51] Pico-Repetto-Puente-Mon- NS] z 1,073 975| AF | Franciscan 12,276 
p 0. terey, Pli, Mio ___ ud 
Oe Repetto-Puente, Pli-Mio | $ z 4,100 z| A_ | Incl. in Richfield 
25 1.25 DG oe Nia Pua es 30 2,377 | 1,650| AF | Miocene 10,720 
io 
13.7 |1.0 | Repetto-Puente, Pli, Mio § z 475 9| AF | Miocene 5,074 
{ ae ay Repetto-Puente, Pli, Mio} § z 1,730 |. 800) A | Miocene 10,722 
21 2.7 acon ee encore) Fis x 3,350 200/ A | Franciscan Schist 7,048 
Pli, Mio, Jur : ; 
44.5 |1.3 | Pico-Repetto-Puente, Pus 29 3,640 350| AF | Franciscan Schist 9,923 
Mio ; 
20.5 |1.60| Puente, Pli eee: S Oligocene-Sespe 10,496 
33 0.48] Repetto-Puente, Pli, Mio S Miocene 10,389 . 
32.6 |0.40| Repetto-Puente, Pli, Mio | 8S Miocene — 11,314 
25 .70| Repetto-Puente, Pli, Mio 8 Miocene i 9,054 
22.0 162 Punto, Mio i] Franciscan Schist 6,957 
27 0.56| Puente, Mio iS} Mohnian Miocene | 5,608 
19 0.77| Repetto-Puente, Pli, Mio 8 Miocene 8,033 
18 1.9 ‘ A 
1 25 1.2 Repetto-Puente, Pli, Mio 8 Franciscan Schist 6,814 
30 7». 
22 Repetto-Puente, Pli, Mio 5 Miocene 5,771 
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although important extensions have oc- 


OIL AND GAS DEVELOPMENT IN CALIFORNIA IN 1944 


Los Angeles Basin Fields 


curred in the Del Valle field where the The Shell Oil Co. has started very deep — 
Standard Oil Co. found a fault accumula- tests in the Long Beach and Dominguez 
tion in the San Martinez formation. In fields, which, before many months, should 
the Cat Canyon area of Santa Barbara prove whether productive deep sands are to 
County, the Pacific Western is developing he encountered in these prolific producing 


heavy oil production on its Los Alamos areas, 
property from depths of about 5800 feet. 
At Rincon field, Ventura County, plans 


CONCLUSION 


are under way for the development of It is estimated that perhaps as many as 
certain offshore state lands, which probably — 2500 wells will be drilled in the year 1945, 


will prove important in the coming year. 


TABLE 1.—(Continued) 


as compared with 2369 drilled and com- 


Total Gas Production, -Ww 
Millions Cu. Ft. Number of Gas Wells : 
p> | Area During 1944 | End of 1944 
Field, County S | Proved,| B.t.u. 
& S| Acres f Gas . ox 
33 2 ; To End During rE 3 = 
A ol o 
E a of 1944 iat | 35 | 3 ee 
a 5 se 5 et Gas Wells 
a o 
3 - ea1 sé 14 
Gas Fretps 
De ALCOD, GION coe: «otra se colts dstenckiee 6 1944 500 840 0 0 1 1 0 1 
2 ploaugt, Tear dptawas cu. cides Mia thesvacn's 1944 500 Zz 1 1 1 1 0 1 
3 | Bowerbank, Kern.. 1942 500 995 1,708 869 3 0 0 3 
4 | Buena Vista Hills, CBee ake) anh pe © 1909} 2,000 980 116,852 933 41 0 0 23 
5 | Buttonwillow, Kern is Paes Soahtdes <3 1926) 1,700 985 29,025 3,372 30 0 0 12 
Bol OMCO UES geese. ee eas. co tems. Sioa 1944 600 860 0 1 0 0 1 
7, | Coles Levee, Kern soy... Witv~ t+ 2-4 1941 700 | 1,020 10,720 4,338 5 0 0 5 
SCONE, Tema 6 ve 0% ue nici eney me 1944 500 z 0 1 0 0 1 
9 | Dixon (Millar), Solano............... 1944 640 985 28 28 1 0 0 13 
1G) Wee aS erste sais. odveseteic es» 1919} 5,000 980 76,785 1 10 0 0 5 
11 | El Segundo, Tos Angeles iinccs. Ncaes on 1942 160 993 3,653 1,344 4 0 0 3 
12 | Fairfield Knolls, Yolo. . 25+. (1887 960 945 480 77 2 0 0 2 
13 | Gill Ranch, Madera. . 1943) 2,500 960 124 86 6 2 0 6 
14 | Goleta, Santa Barbar 1929 200 | 1,055 15,425 46 7 1 0 7 
15 | Honker, Solano...... . ./1944 500 z 14 14 1 1 0 7 
16 ney a oan Solano........ ../1944 500 & 0 0 1 1 0 1 
17 | Lodi, San Joaquin. .........000.00055 1943} 1,000 770 54 0 5 0 0 5 
18 St ville-Buttes, Sutter... he 0 etn cs 1936] 2,000 | 1,000 6,555 857 5 0 0 4 
19 onald Island, San Joaquin........ 1936} 1,900 980 66,739 9,851 6 0 0 6 
20 Mote Manera ea. ks. telee oda 1943 400 960 0 0 1 0 0 1 
‘Of | Ord Bend, Glenn... (lawn wtvah saa ve 1943 750 0 2, 2 0 1 
22 | Paloma (Buena Vista), Kern.......... 1934) 1,200 | 1,000 4,752 136 2 1 0 2 
23 | Rio Vista, Sacramento and Solano. . (1,040) | (398,574) | (156,553) | (82) | (19) | (0) (82) 
24 Wmigh-ZOnes write cnt steels wae ‘t1936 71 71 
25 Midland Zone... 04...++..0465. 1943 5 5 
26 Hamilton Zone............... *.. 11944 5 5 
27 Anderson: Zones .i tes nb ces pas 1944 i 1 
28 | Roberts Island, San Joaquin.......... 1942 V 0 0 1 
29 Pee Fe Springs, Los Angeles......... 1919 wy ti 0 1 
80) Sem LrOplopsh EN, sv. sfoens ve kee vges 1932 22 0 0 13 
31 | Suisun Bay, Solano.................. 1944 2 2 0 2 
32 | Thornton, Sacramento and San Joaquin |1943 5 2 0 5 
33 | Tompkins Hill, Humboldt............. 1937 4 0 0 4 
84 | Tracy, San Joaquin............0..... 1935 6 0 0 2 
BG: WL TIOG  PeMT Mees Gle wi cain ha dip oti g etelaeel os 1935 32 0 0 25 
36 | Vernalis, Stanislaus and San Joaquin. ..|1941 2 0 0 2. 
B7i| Willows, Glenn >.bs suas ccgeuibeieest 1938 2 0 0 1 


iol Sh ts: iret NR A A 
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pleted in 1944. The large development 
program contemplated for the coming year 
will be dependent, of course, upon wartime 
requirements and conditions. Inasmuch as 
the year 1944 witnessed the drilling of the 
world’s deepest test with several deep 
tests in critical areas already under way, it 
will not be surprising if additional deep- 
zone production and reserves are en- 
countered in the coming year. 

The demand for California crude oil is 
expected to continue, perhaps even above 
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the record 1944 year. As has been well 
recognized, the demand for petroleum as a 
critical wartime requirement has put a 
real burden and drain upon the California 
oil industry, which undoubtedly will have 
to be augmented by the transportation of 
crude oils from other producing areas. 
From the fact that only about two thirds 
of the oil produced in 1944 was offset in 
the form of added reserves through one sort 
or another, it is easy to assume that the 
figures recently quoted by Mr. Schilthuis— 


TABLE 1.—(Continued) 


a TO ee 


Reservoir Pressure, . . Deepest Zone Tested 
Lb. per Sq. In. |. Producing Formation 4 End of 1944 
=| 
i=} 
5 Depth, Ave. Ft. 2 
=I : Ave at - z Net y 
o> * = io} 
5 Initial | End of o Name and Age Coles > tg oe Name ise] 
ES 1944 | 8 | & | Top Prod. |}43™| avg. Ft.| 3 3S 
a & S| ° Zone Ss Sey ke | 
2 5 S| & 35 3 
4 ea [oO] & a a Qa 
' 
Gas Fimtps 
1) 1,075) 1,075 Cretaceous §| 31 2,648 12 A | Cretaceous 5,247 
2 x x Pleistocene __ S x 3,425 85 A | Pliocene 3,630 
3} 1,700) 1,500 Etchegoin, Pli ; S| 30 4,300 20 A | Miocene 12,138 
4 a| 200 San Joaquin clays, Pli SS) x 1,700 50 A | Miocene 14,622 
5} 1,000) 550 Etchegoin, Pli 8 z 2,500 18 D_ | Pliocene 4,946 
6| _ 1,900} 1,900 Cretaceous iN) £ 4,365 25 A | Basement 7,005 
7| 2,100 a Etchegoin, Pli S|. 2z 5,200 30 MU | Miocene 16,246 
8 x x Cretaceous Saez 4,070 x A | Cretaceous 9,245 
9} 1,863} 1,863 Eocene Bh eee. 4,575 z A | Cretaceous 9,434 
250 : 
{ 400 San Joaquin clays, Pli S| 38 1,800 75 A | Miocene eee leis 
zt Pliocene S x 2,193 20 D | Franciscan Schist| 8,009 
1,400 Eocene(?) Si leee 3,651 30 A | Cretaceous 5,181 
1,950 Eocene § | 30 4,460 29 AF | Cretaceous 9,154 
x Vaqueros, Mio Si) # 4,139 /|354 AF | Eocene 6,912 
1,360 Eocene § 2 3,409 iy A | Cretaceous (?) 8,304 
1,128 Eocene 8 x 2,140 w A | Eocene 2,617 
1,110 Ione, Koc ' iS) 2 2,410 15 A | Granite 4,471 
2,500 Cretaceous S| 28 2,700 87 MU | Igneous 6,900 
2,000 Capay, Eoc S| 30 6,178 29 D | Cretaceous 8,810 
1,710 Eocene S| 30 3,895 40 A | Eocene 4,308 
1,480 Cretaceous § x 3,659 20 A. | Cretaceous 6,346 
1,200 Etchegoin, Pli 8 @h) 4,117 20 AS | Miocene 11,186 
5 
1,442(W) 4,200(W) 150(W) 
1/367 (E) \ Pocene 8 { 3°800 (E)| _|107(B) \| aF 
1,836 Eocene NS] 500 90 AF 
2,127 Eocene S 5,565 130 AF | Cretaceous 7,029 
2,220 Eocene $ 5,765 50 AF | Cretaceous 7,029 
2,050 Capay, Hoc S x 5,240 10 A | Eocene 5,262 
400 Repetto, Pli Saez: 2,500 20 D | Miocene 11,314 
800 Etchegoin, Pli 8 | 25 2,275 6 A | Miocene 9,700 
‘z Eocene 
1,470 Ione, Hoc Sia 3,375 A | Cretaceous 8,367 
x Repetto, Pli Sh} 26 3,800 170 A | Pliocene 7,708 
900 Cretaceous §| 28 3,926 65 D | Cretaceous 9,690 
© Etchegoin, Pli S| 28 2,420 13 A | Miocene 11,468 
1,360 Cretaceous Silee 3,840 30 A | Cretaceous 3,872 
675 Cretaceous Sane 2,345 10 D | Cretaceous 6,014 
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indicating that there would be only about wise begun to show a detrimental effect 
eleven years’ supply left at the present rate upon the production of crude oil through 
of consumption—are not far wrong. A out the state. 

continuation of this demand will tend to 
obviate any serious curtailment at the 
conclusion of the war. It has been noticea- Acknowledgment is made of the con-— 
ble that the lack of skilled labor and the _ structive criticism and assistance given by 
scarcity of materials is having its effect Capt. V. H. Wilhelm, and Messrs. R. M. 
upon production. The continued drainage Bauer, D. McCloskey, F. E. Minshall and 
on manpower to meet the draft has like- FE. K. Parks. f 
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Oil and Gas Development in Illinois in 1944 


By Atrrep H. Bett,* Memper A.I.M.E. anp Vircrnta Kiine* 


In 1944, Illinois produced 77,413,000 bbl. 
of oil, or 4.6 per cent of the total for the 
United States, and continued to rank sixth 
in the nation in oil production. This repre- 
sents a decrease of 6 per cent from 1943, 
when the total Illinois production was 
82,256,000 bbl. This decrease was much 
less than the 23 per cent decrease in 1943 
from production of the previous year. The 
principal factor in arresting the production 
decline, which had been going on since 
t941, seems to be the increased drilling 
that followed the relaxing of the Federal 
Government’s rules in regard to well spac- 
ing. The daily average production for 1944 


was approximately 212,000 bbl. Daily . 
averages by months were as follows: 


Wate, b 0. 219,000 *Julysn. eon 200,000 
ene te 220,000) AUIS ee leva 211,000 
Maz...<...+ 216,000 Sept. . 209,000 
Mipr. i. 2 se2e2"r,coo. Oct....2.2.. 210,000 
Mayy....4.- 213,000 Nov...-.... 209,000 
June....-..: 209,000 - Dec......... 205,000 


During the year, 1991 wells were drilled 
for oil and gas in Illinois as compared with 
1791 in 1943, an increase of 11 per cent. 


Of the ro9r wells, 430 are classified as 


“wildcat”? as compared with 461 in 1943. 
Twenty-eight new pools (Table 2A) were 
discovered in 1944 as compared with 29 in 


- 1943. Changes in federal drilling regula- 


tions, permitting closer spacing of wells, 
resulted in a drilling program that empha- 
sized development of proved acreage rather 
than wildcatting. 


Published with permission of the Chief, 
Illinois State Geological Survey, Urbana, Til. 
Manuscript received at the office of the 
Institute April 25, 1945. 

* Geologist and Associate Geologist, respec- 
tively, Oil and Gas Division, Illinois State 
Geological Survey, Urbana, Tilinois. 


Data on production and drilling by 
fields are given in Table 1; data on annual 
production and drilling for Illinois, in 
Table 3. : 


DISCOVERIES 


’ Twenty-eight new fields (Table 2A), 42 
extensions (Table 2B), and 39 additional 
producing zones in existing fields (Table 
2C) were discovered in 16 counties in 
Illinois during 1944. Of the 28 new fields, 


“one was abandoned during the year, 14 


were one-well fields, eight others had not 
more than 6 wells, one had 8, one had 9, 
one had 11, one had rs, and the largest 
new field, Roaches North, had 28 produc- 
ing wells at the end of the year. In all, 109 
wells were producing in these new fields on 
Jan. 2, 1945, as compared with 111 wells 
producing from 29 new fields at the end 
of 1943. 

The average initial production of the 
discovery wells of the 28 new fields was 
129 bbl. of oil and 11 bbl. of water, a nota- 
ble decline from the average initial produc- 
tion of 194 bbl. of oil and 15 bbl. of salt 
water for the 1943 discovery wells. 

In fields discovered since 1936, the total , 
number of oil wells producing at the end of 


1944 WaS 12,335. 
PRODUCTIVE ACREAGE 


The area of proved production in the 
new fields (discovered since 1936) increased 
from 144,335 acres at the end of 1943 to 
173,485 acres at the end of 1944 (Table 1), 
an increase of 29,150 acres. Of this in- 
creased area, 1720 acres are in fields dis- 
covered during 1944 and 27,430 acres are 
\y extensions of fields discovered earlier. 
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TABLE 1.—Oil and Gas Production in Illinois 


; : of Oil 
Oil Production Gas Production cae ae 
Mee Total Production, Bbl. Millions Cu. Ft. 1944 
’ . Py 
Field, County Dis- ; rd vienna 
_ covery] - a ox 
Ss 3 3 r se |ul| 8 
g 5 To End During |S |ToEnd/During) $= | $ 2 
Zz, Ai | of 1944 1944 |] of 1944] 1944 | 2S | Bl sg 
g Ee ue Bs | 8/3 
8 f= oa hadee se 
1| Warrenton-Borton, Edgar............. 1906 100 30,000 0 0 0 22 C1) ee |) 
2| Westfield, Clark, Coles...............- 1904 9,075 z x x 0 1,630 2; 3 
3 925 z z z 0 188 2) hd 
4 9,000 z z z 0 1,449 0} 60 
5 220 z x < 0 13 0 60 
6| Siggins, Cumberland, Clark............ 1906 3,685 z z « 0 997 1)" 0 
7 3,190 z = ie 0 855 1; 0 
8) 450 z z z 0 90 0 0 
9 960 z a z 0 193 0} Oo 
10} York, Cumberland, Clark.............. 1907 350 z z x 0 70 (on!) 
PUN Caney, Clarknatoccr secs. sarkenerstis 1906 1,980 fe z E 0 535 0} 3 
12 205 z F 4 z 0 41 0) .8 
13 400 z z ed bee gz} Ol 0 
14 1,540 z z x 0 322 0 0 
15] Martinsville, Clark...............0085 1907 865 z z x 0 219 0; 2 
16] — 35 x z F 0 7 0; 0 
17 310 z z x 0 64 0} 60 
18 710 z z|, x 0 23 0.6 CU0 
19 600 z x z 0 35 0 0 
20 640 F } z 0 40 0 0 
21 10 z z = 0 2 oO}. 2 
22| Johnson North, Clark................. 1907 1,440 z | z 0 485 0) 
23 1,115 z z x 0 296 0 0 
24 160 z z z 0 32 0} 60 
25 825 z 2 z 0 177 0.6 (0 
26 215 z r z 0 44 0, 60 
27| Johnson South, Clark...............5. 1907 1,800 x x z x 544 gi 22 
28 . 190 x x x x 38 0; 0 
29 295 x z = z 59 0} 0 
30 1,710 x x z 2 411 8} 0 
31 : 850 x - z z 170 0. 0 
32] Bellair, Crawford, Jasper.............. 1907 1,305 x z 2 z 486 0) 0) 
33 1,165 \2 x z x 310 0} (O 
34 315 z F x x 65 0} .0 
35 ay 910 z x z | 2 182} 0} 0 
36) Clark County Division!............... 20,500) 54,242,000 386,000 < z 4,966 11| 31 
BA) Main? Crawford « ie. svns os.c000s op v0.0.0 1906 35,650 z x x 2 7,324 0 181 
38 340 z x z 2 68 0| 0 
39 34,305 x x z £ 7,143 0; 60 
40 i 2 z © = 108 0; #60 
41 10 x x z Zz 1 0; 0 
42| New Hebron, Crawford............... 1909 1,560 z x = x 297 0; 4 
48| Chapman, Crawford...............45. 1914 1,560 x x z x 193 (1) ee) 
44! Parker, Crawford.........0...0e.e0008 1907 1,340 z z 2 2 256 0; 10 
45] Allison-Weger, Crawford.............. zr 1,100 x x x x 149 1) 18 
46| Flat Rock,? Crawford...............05 2 1,920 z 2 z 2 290 1; 14 
47| Birds, Crawford, Lawrence............. x 4,485 x x x 684 0| 44 
48| Crawford County Division4........... 47,615} 151,236,000} 1,280,000 z x 9,193 2} 266 
49| Lawrence, Lawrence, Crawford......... 1906 | 25,800 z 2 z £ 4,438 14| 167 
50 60 x z x x vb 2| oe 
51 5,050 2z z x z 1,233 0} « 
52 2,240 x £ x £ 481 Oj oa 
53 1,440 x z z x 243 0| 2 
54 16,180 x z z x 3,017 Ol 5a 
55 4,300 x x x z 707 10) =z ; 
56 6,960 x z x x 960 haa . 
57 - z x Pd 0 0 A 
58 x z © 0 0 4 
59 x Por, z 0 0 : 


~ @ Footnotes to column heads pnd explanation of symbols are given on 258. 
1 Total of ines 2, 6, 10, 11, 15, 22, 27, 32. ae ; aa 
2Tncludes Kibbie, Oblong, ei and Hardinsville. ‘3 
3 Includes Swearingen 
4 Total of lines 37, 42, a3 44, 45, 46, 47. 
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TABLE 1.—(Continued) 


ce ge a OE ee eee ee 


vals Pro- Moles Ghavarter 
ucing? essure, Lb. me . : Deepest Zone Tested? 
DOF iLe apes Sa. tas of Oil ; Producing Formation End of 1944 
Oil42 > ea 
= 2 5 
5 eld 
ef 5 . Og ta 3 
Zi a 3 Ll , 28 As 
Z 4 > . > ar = Name and Age? 2 ns = P) ro z Name 
= to = 8 |.- ALE] > aa 
z\a\ a fe, is BE | 88 3 |38| 28 \se) 5 oF 
2).84) 35 2 | ss |8| 82 les # /eliazigul 3 ag 
g/2) 55 |€| | £2 le] €= ae A \58| BE 24) & BE 
im | <4 SE heal oe 4 fs As les] & an 
; i ae Mie 2 W G 5 Unnamed; Pen S 12 159) x ML | “Trenton” 2,212 
3-0) oz Ol 2 30.0 |z | Shallow gas; Pen See ean eee og 
4| 0 z| 0) x x 33.5 12 Westfield; MisL L |Cav| 334| x DC 
5) 0 «| 0| « z 38.2 |0.18] “Trenton” ; Ord L_ | Cavj 2,265} x D 
6| 0} 3801/0) z |P| 33.0 |z , D | Dev 2,010 
7| 0 z| 0] 2 z 34.0 |2 | First Siggins; Pen Si PRs e367ie || D ‘ 
8). 0 z| 0) 2 z (33.6) | 2nd & 3rd Siggins; Pen NI P 478| x D 
9) 0 az} 0} a C7 (25.7) |x Lower Siggins; Pen Sele 556/40 D 
10} 0 0| O| « x (30.3) | York; Pen See 588} z | AM | Pen 960 
11} 0} 485) 0} =z z |P| 29.2 |z AM | MisL 808 
12) 0 z| 0) = z (31.9) |x Upper Gas; Pen S -| P 263) x AM 
13) * 0 z| 0| « © (30.1) |x Lower Gas; Pen s§ | P 309] x AM 
14| 0 z| 0} 2 ed (33.6) |x Casey; Pen $ P 444|40 AM 
15} 0| 114) 0) = L 36.8 |x D | St. Peter 3,411 
16| 0 z| 0| x z z | | Shallow; Pen gs |P.| a5)2 | D | ! 
17), 10: z| 0) z x £ x Casey; Pen Salee 500) « D 
18} 0 z| 0) = x £ x Martinsville; MisL L | P| 477 « D 
19) 0 z| Of z x (38.9) |x Carper; MisL Ss P {1,340} x D 
20) 0 a| 0| a x x “Niagaran”; Dev L_ | Cav) 1,550) x D 
21); 0 z| 0] z z (39.6) |x “Trenton”; Ord L. | Cav| 2,700) z D 
92) 0) 432) 0) 2 x 31.0 |z AM | Mis 965 
23) 0 z| 0] z x x x Claypool; Pen 8 14 416] « AM 
24) 0 z| 0} x x z Shallow; Pen S | P| 314|2 | AM 
25) 0 z| 0} 2 z x x Casey; Pen Sail 465) x AM 
26) 0 z|.0) « x 2 x Upper Partlow; Pen Bee 535| x AM 
27| 0 448| 0| « gz |P| 32.2 |e AM | Dev 2,030 
28) 0 | 0| x 2 x Claypool; Pen $ P 392) x AM 
29| 0 z| 0) «x £ e wiae Casey; Pen S$ | P| 453)” | AM ; 
30) 0 a} 0) x x x Upper Partlow; Pen 8) fee. 489) x AM 
31) 0 z| Ol 2 x 28.5 |z Lower Partlow; Pen S | P| 598] « | AM 
82) 0) 3740) oe az |P| 33.7 |z AM | MisL 1,471 
33] 0 z| 0} x x (32.4) jz ‘| “500 ft.”; Pen § | P| 561)2 | AM : 
34) 0 a| O| 2 z x x “800 ft.”; Pen S| P| 817|2 | AM 
35) 0 z| 0| =z x (37.0) jz _| “900 ft.”; MisU 8 | P| 886)¢ | AM 
36] 0} 2,941) 0} zx £ 33.0 |x St. Peter 3,411 
37| 0| 4,442| c/425+| 2 | P| 33.0 |e St. Peter 4,654 
38) 0 Z| z| 2& x z |e | Shallow; Pen § | P| 508) z ML i 
39} 0 | 2| & Fa 32.8 |x Robinson; Pen S | P| 900/254) ML 
40| 0 1Z| | 2 z zt z Oblong; Mis SL | P | 1,337) ¢ |A, ML 
41) 0 1)|0)} a z z ie Devonian; Dev L | P | 2,794)11 
42| 0] 142) 0) 2 z |P} 30.1 | Robinson; Pen § | P| 940/25 ML |Mis_ 2,056 
43] 0 60) 0) z x z |e | Robinson; Pen S | P|} 995/25 | ML | Mis 2,279 
44) 0} 199) O| zx a |P)| 29.5 |z Robinson; Pen S | P | 1,000)25 ML | Pen 1,127 
45) 0 54| OF a x O2 Dials Robinson; Pen | § jx 912/20 ML | Pen 1,041 
46) 0} 112] 2) 2 z 31.8 |x Relies (Flat Rock);| S | P | 985) ¢ ML | Dev 3,110 
en : 
47; 0| 338) 0} _q |W] 31.8 |e | Robinson; Pen g | P| 930/28 | ML | MisL 1,731 
48) 0) 5,347) 2/425+ oe 32.3 Ia St. Peter 4,654 
49| 0} 2,927) 0/650+ z 32.9 Iz « A | St. Peter 5,190 
50} 0 7|, 0) 2% cc cae Ne Pennsylvanian; Pen 8 | P| 290) « A 
51} 0 z| 0} x = z Ea Bridgeport; Pen § | P | 800/40 A | 
52) 0 2| 0| & @ 7 fe Buchanan; Pen 8 P | 1,250)15 A 
53| 0 z| 0| x ZL x “Gas”; MisU | S | PB |1,380/15 A 
54] 0 a| 0/600 bi a «le Kirkwood; MisU § | P |1,400/30 A 
55| 0 z| 0|650+ x x z Tracey; MisU_ S | P |1,560/20 A 
56] 0 z| 0) =z z x x McClosky; MisL L | P }1,700/10 A 
BL x z z |x | Aux Vases; MisU% § | P |1,980) 2 | M 
58 z 2 a fo) Levias; MisL?5 L | P | 2,022) « MC 
59 x £ z x Rosiclare; MisL? SL | P |2,038| 2 | MC 


eastern Illinois oil fields are estimated pottom-hole pressures reported in previous Survey publications. 
ior to 1936 (except those in parentheses) were from data for the year 1925 furnished by the Ohio Pipe Line 


5 Pressures in Sout 


6 Gravities given prior to 1936 (exc: arent! t 
Co. (formerly called the Illinois Pipe Line Co.). Gravities in parentheses are for particular samples (see Ill. State Geological Survey 


}). The values have been converted from Baumé to A.P.I. gravities. 


2 Producing in combination wells only 


Bull. 54, Table 3). 
43 Discrepancies between original completions and present producing wells in various pays are due to wells that were worked over. 
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) TABLE 1.—(Continued) 


; ; i} 
Oil Production Gas Production Ba aay Joe 
Year Total Production, BbL.: Millions Cu. Ft.¢ 1944 
Field, County a 
is- 
ae covery S = 2¥ . 
3 o - 3 mm + oe 
g 5 To End During |  |ToEnd| During)! 27 3 2 
a Ai%® | of 1944 1944 |&i}l of 1944) 1944 | SS | 2 | g- 
2 $5 a5 gz | 8 | 8 
5 a ee oF | s|= 
60| St. Francisville, Lawrence............- z 420 x z z x 55 0} 0 
61| Lawrence County Division’........... 26,220} 233,538,000] 1,615,000 z x 4,493 14) 167 
62} Allendale, Wabash, Lawrence.........- 1912 2,600 7,139,000 800,000 x 2 545 17), 5 
63 z x z z = x iz) OS 
64 x x z z z z | Aes 
65) z z z z z 473 6| 0 
66 £ z z z x 
67 x z z z z 4 AY EO 
68 x Es o z z 6 0}. (0 
69 / x z z z z 14 8 60 
70) z z z 4 = 37 3) 2 
71 x z E- z z = z| 0 
72 2 z z z z 9 0} 0 
73| Total Southeastern Fields’............ 97,035| 446,185,000} 4,081,000 z z 19,219 44) 469 
74| Ayers gas, Bond............+.0-.0005 1922 325 0 0 235.9} 14.7 21 0} 0 
75) Greenville gas, Bond.............000 19109 160 0} 0 990.0) O 4 6) *O.e 
76] Bartelso, Clinton...........-.+++000> 1936 580 1,479,000 123,000: 0 0 73 0} 3 
77 320 916,000 55,000 0 0 48 0} 683 
78 E 230 563,000 68,000 0 0 25 0} 600 
79) Caflyle, Clinton..c... 0.0% oceevccesss 1911 915 3,509,000 28,000 0 0 165 (i 
80] Frogtown, Clinton.............0e0e00: 191810 300 x 0 0 0 12 0; 60 
81] Ava-Campbell Hill, Jackson........... 19174 440 2 0 z 0 35 Oo} 0 
82] Colmar-Plymouth, "McDonough, Hancock\1914 2,450 3,099,000 108,000 0 0 486 Oo} 60 
83] Carlinville, Macoupin..............4. 190912 | z 1,000 z 0 8 0} 60 
84] Gillespie-Benld gas, Macoupin......... 192313 80 0 0 135.8} 0 4 0 0 
8.] Gillespie-Wyen, Macoupin............ 1915 40 z 3,000 0 0 22 o|. 6 OO 
8€] Spanish Needle Creek gas, Macoupin...|1915'4 80 0 0 14.4, 0 7 0} 60 
87| Staunton gas, Macoupin.............. 191615 400 0; 0 1,050.0! 0 18 0.6 (0 
88] Collinsville, Madison He canes wc era 190916 40 850) 0 0 0 6 0} 60 
89) 175 x z 0 0 14 Oo} 60 
City, Marion ; 
90 60 2 * z 0 0 7 0} 0 
91 115 x z 0 0 7 oj} 0 
92] Sandoval, Marion............0ss00005 1909 770 5,155,000 96,000 0 0 150 0} 2 
93 _ 770 2,702,000 2,000 0 0 . 123 0} 0 
94 380 2,452,000 93,000 0 0 27 Oo} 2 
95| Wamac, Marion, Clinton, Washington... .|1921 250 479,000 10,000 0 0 106 Oo; 600 
96] Litchfield, Montgomery................ 187917 100 22,900 100 0 0 18 Oo} XOx 
97] Waterloo, Monroe.................00. 192018 230) 226,000 2,000 0 0 41 Of) 
98] Jacksonville gas, Morgan............ ../191049] = 1,320 2,000 0 z 0 53 Oo} 60 
99} Pittsfield gas, Ptke................04. 18862°| 8,960 0 0 x 0 68 Oo} 60 
100} Sparta, Randolph. ........ 060.0 eee 1888?! 165 x 0 z 0 20 oO} 60 
101 po, Wie Fi bncdeteontos ad « 1928 670 1,894,000 15,000 2 0 299 4 1 
102 tS cA fields discovered prior to Jan. 1, 115,565] 461,361,000) 4,467,000 2,426.1 14.7 | 20,804 48) 475 
9: 
Rr eri iat 1942 140 26,000 19,000) _ 0 0 7 «(0 
Be SS Peta 16d sd ath cox, 8 Sats 193823 30 4,000 0 0 0 0} 460 
Cead Mth ctor hel Ns 1940 210 447,000 42,000 0+ O 0) 600 


7 Total of lines 49 and 60. 

8 Total of lines 1, 36, 48, 61, 62. 

9 Abandoned 1923. 

10 Abandoned 1933. 

11 Abandoned 1934. 

12 Abandoned wi ae 1942, 

18 Abandoned 19: 

14 Abandoned 1934, > 


17 Abandoned 1904, revived 1942, abandoned 1944. 

18 Abandoned 1930, revived 1939. 

19 Abandoned 

20 Gas not wed unl 1905, abandoned 1930. 

21 Abandoned 19 

22 Total of lines 86 ‘to 94 inclusive. Cumulative oil production total based on U. 8. Bureau of Mines monthly report. 
28 Abandoned 1944. 
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TABLE 1.—(Continued) 


ME ee ek ee eS ea aa 


Ce ere ee Sek AO 


wells Pro- Rosle al Rp nracter D t Zone Tested 
ucing? essure, Lb. pans 5 . eepest Zone lested? 
Dec. 1944 | per Sq.ins | | of Ol Oakes seca to End of 1944 
Oil43 i LA g 
é 3| 2 a8 [a2 
q te > rE fe Name and Age? a = ex 26 Name 
2| 2 2 2 3& \sd "| lst se ee) 8 st 
| 2\2/8.| | 2 | Ss [z| 8 [BS 2 oles (Bs) = ae 
© 8/2/55 |g] = | BS 3) £3 ee A |58|/ SE \E2| = a 
3) S| a | a7 (| 6? la BISMAMIE| a as 
i 60) 0 30) 0,600 z 37.3 |x Bethel; MisU S P | 1,843/22 ML | Mis 1,900 
% 61 a 0) 2 ai St, Peter 5,190 
; 0 ‘i MisL 2,367 
| 0| 2 z 2 |z Bridgeport; Pen S | P |1,069/12 | AM 
0 z|0| = £ x x Buchanan; Pen § P | 1,290)15 AM 
0} 155) 0| z 2 35.1 |x Biehl; Pen 8 P | 1,425|20 AM 
Z z 2 z Jordan;?5 Pen _ 8 | P | 1,490)10 AM 
0 li Qi. 2 z Fd Waltersburg; MisU S | P |1,540/15 AL 
0 6] 0} 2 z ie Tar Springs; MisU S | P |1,60020 | AM 
0 14) 0} 2 2 z z ypress; MisU 8 | P |1,920)10 AM 
0 34) 0| « z z |x | Bethel; MisU S | P |2,010)10 | AM 
0 #0) x £ t Rosiclare; MisU SL | P | 2,230) 5 AM 
eel ae 0,900 x z z McClosky; MisL L P | 2,280) 8 AM 
i = 
0 0} 9/335 z Bethel, MisU 3 S | P | 940) 5 A |“Trenton’”’ 3,044 
0 0} 0} z Lindley (1st, 2nd); MisU| S | P 927| z A | Dev . | 2,290 
0 62| 0 ‘ D |St. Peter 4,212 
0 39] 0] zx x 36.2 |0.20] Carlyle; MisU By ee 984/24 D 
0 23) 0| - 2 E) 41.5 |0.27| Devonian; Dev L_ | Cav| 2,420} 9 D 
0 26) 0} z 7 35.2 |0.26] Carlyle; MisU S | P | 1,035/20 A |St. Peter” 4,120 
0 0| 0} = z 31.9 |x Carlyle; MisU. § | ‘P } 950) 7 A | Cypress 962 
0 0} 0} z z z  |z | Cypress; MisU S | P| 780\18 A | Dev 2,530 
0} 228) 0) « £ 37.6 |0.38| Hoing; Dev 8 | P| 450/21 AL | “Trenton” 805 
0 4) 0/185 z 27.0 1 Unnamed; Pen 8 | P| 380) z A |Pen 410 
0 0| 0)155 Unnamed; Pen S | P| 542) 2 A | Pen 575 
0 8) O| z z 30.0 |x Unnamed; Pen § | P | 650) « T | “Trenton” 2,560 
0 0} 0} Unnamed; Pen NS] P 305| z D en 495 
| 0 0} 0/145 Unnamed; Pen 8 | P| 461) 2 A |“Trenton” 2,371 
; ‘ z z z Dey-Sil L_ | Cav 1,305|20 ML |Si 1,500 
0 z| 0] z x 32.0 |x Dykstra, Wilson; Pen S | P | 610/20 D | MisL 2,001 
0 z| 0). z z 32.0 |x Cypress; MisU NS] P | 1,658)15 D | Dev 3,344 
o| 221 0 eal D |St. Peter 5,028 
0 8} 0} z z 34.5 la Benoist; MisU S | P |1,540/20+| D 
0) 15| 0} z z 38.0 |0.38] Devonian; Dev L_ | Cav| 2,924 D : 
0 20| 0} =z z 30.2 |z Petro; Pen S | P | 720/20 D | MisL 1,760 
0 1] 0} z fs 23.0 |0.42| Unnamed; Pen 8 | P| 664/ z D | Pen : 681 
0 4) 0) = z 30.2 |0.79| “Trenton”; Ord L_|Cav) 410/50 A |“Trenton” 845 
0 0) 0} = z z | | Gas; Pen, MisL §,SL| P | 330} 5 | ML | “Trenton” 1,390 
0 0] O| zx “Niagaran’’; Sil L | P | 265/10 A |8t. Peter 893 
0 0} O| « De Cypress; MisU 8 | P| 850] 7 D |MisU_. 985 
0 88} 0| z £ 32.7 |0.70| “Trenton”; Ord L |Cav| 561/50 A | New Richmond | 1,800 
0) 12,020) = 
0 9| 0} 2 by 34.2 0.25 Benoist; MisU 8 1,180) 8 A | Dev 2,526 
0 0) 0) « 35.4 |z ‘| Devonian; Dev L | P | 1,880) 5 A | Dev 1,900 
0 28) 0} z 2 36.4 |0.20| Benoist; MisU s | P |1,010)11 A | Dev 2,476 
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TABLE 1.—(Continued) 


cS, | 


Oil Production Gas Production abe ot ies 
Year Total Production, Bbl.¢ Millions Cu. Ft.e 1944 
Field, County = 
is- 
be covery = = s+ 
is 3 | ae _| ss lol 
g 5 * To End During |¢_ | ToEnd During) 273 2 g 
2 Ae | of 1944 1944” il of 1944| 1944 | BS | 2 | g 
g g§ B3 ee | | a 
S 5< << oO” Io chet 
106} Mt. Auburn, Christian..............5+ 1943 40 7,000 4,000 0 0 1 0 0 
107| Bible Grove East, Clay.............-- 1944 20 z z tt) 0 2 3) 8 
108] Bible Grove South, Clay.............. 1942 20 27,000 9,000: 0 0 1 0} O 
109} Clay City West, Clay................. 1941 360 1,018,000 60,000 0 3G 15 1 0 
30) Bora, (Claye te. cncacttade «.otmisten topes 1938 640 589,000 135,000 0 0 32 4, 0 
111 10 z z 0 0 1 0} 0 
112 2 - < 0 0 3 oO; 60 
113 x z z 0 0 2 0; 0 
114 z z z 0 0 
115 z z x 0 0 23 3 0 
116 3 1 0 
41:7|"Ingrahiam) (Chay sicd cic sleleleraiaiv,<'is cession s 194224 80 3,000 500 0 0 2 0 1 
TUB Lola; Claghccsivakc tdecteate Fei nso 193927 2,000 2,100,000} 1,079,000 0 0 101 25; 0 
119 x z z 0 0 
120 Es x z 0 0 8 4, 0 
121 z z 2 0 0 4 0} 0 
122 z z z 0 0 53 19} 0 
123 z z - 0 0 8 G8 
124 z z z 0 0 
125 4 z Ed 0 0 
126 z z z 0 0 
127 28 2} 0 
J28i Kenner, Clay eects iste vivid were Hera iale Warnare 1942 520 102,000 90,000 0 0 25 17, 0 
129 . z x z 0 0 1 0} 60 
130] Sailor Springs Consolidated, Clay...... 1941 2,180 1,647,000 520,000 0 0 102 31 2 
131 z z z 0 0 
132 x z x 0 0 36 a) Se 
133 z z z 0 0 63 24] .0 
134 ‘ 2 z x 0 0 5 Gq. “i 
135) ‘ 4 3} 0 
136] Sailor Springs East, Clay.............. 1944 160 9,000 9,000: 0 0 9 9} O 
ASF Doliver, Clay sce as sic ocka.clas.teleretels's.0 wis 194228 40 6,000 1,000 0 0 1 0). 3E 
138) Toliver East, Clay............0.-..5+ 1943 60 68,000 57,000 0 0 3 2} Oo 
120 leRonia, CHiN Ure ee coc 1941 40 14,000 3,000 0 0 1 re) 
140| Bible Grove, Clay, Effingham......... 1942 | 2,400] — 2,089000} 1,049,000 0 0 122] 54/ 1 
141 x z z 0 0 114 54) 0 
142 : : x x x 0 0 8 Oo 
143] Clay City Consolidated, Clay, Wayne.. .|1937 21,000} 35,873,000) 5,111,000 0 0 957 | 165) 6 
144 2 x z 0 0° 34 2} 0 
145 2 x z 0 0 1 0} 0 
146 2 2 x 0 0 127 90) 0 
147 z z z 0 0 6 Ti, 7 
vn z x z 0 0 750 68) 5 
¢ 1 
150] Bartelso South, Clinton............... 1942 80 10,000 3,000 0 0 ; 
151] Boulder, Clinton..........---.-.- +... 1941 360| —1,536,000| 535,000 z x 35 0| Oo 
152 x x x 0 0 24 0G 2 
153 : : e x ry z x 2 11 0} 0 
154] Centralia West, Clinton.>............. 1940 90 213,000 48,000 0 0 10 cfm 203) 
155] Hoffman, Clinton..................... 11989 300 481,000 50,000 0 0 44 o| 2 
156 E} z x 0 0 10 0} « 
157 : x x x 0 0 34 0) z 
T58I Poasys CUNO Te stereos nelee.eccn4914.0 1941 20 5,000 500 0 0 2 0; 0 
159| Santa Fe, Clinton... o.oo. 1944 10 100 100 0 | 0 i. ate 
160] Centralia, Clinton, Marion............ 1937 2,850} 25,806,000) 1,740,000 0 0 906 0| 45 
161 ‘ z x ae 0 0 23 ne 
162). z ) x 0 0 562 ae 
163 x 2 < 0%) 0 0 0)~ 0 
164 z| 15,250,000) 1,015,000 0 0 319 Oleoee. 
165 ; x 31,000 3,000 0 0 2 0|} 60 
166] Cooks Mills, Coles...............0.40. 1941 20 5,000 400 0 0 2 Oo; 1 


See dt 
24 Abandoned 1942, revived 1943, abandoned 1944. 
27 Abandoned 1940, revived 1941. 
28 Abandoned 1944, 


4 


Pe ee Oe 


26 Wells producing from more than one sand, see Table 6. 
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ae Pro- eee 
lucing? ressure, Lb. i ; Deepest Zone Tested? 
Dear ibaa poked. ta.* Producing Formation to End of 1944 
Oil48 b Se 
o & oO 
AVE sslie 
e| 5 as [Az 
2 = > er 2 Name and Age? ry . = wor) Name : 
te 2 ca Lae wae 
ice q |e. S| 2e 183 = 28/23 (se) 8 oe 
E| 28/2] 2 | 8 |8| #5 Ss a (eslSsise\ 3 43 
=| 24 |5| 8 | am |é| 5? 2 6 EM AME) & aa 
0 Li 0} z 0.28] Silurian; Sil L | P }1,900) 4 z | Sil 1,998 
o|  2| 0| « x z | Cypress; MisU § | P |25to|0 | A | Mist 2,539 
0 1} 0| = x x Aux Vases; MisU NS) P | 2,750/10 ML | MisL 2,946 
: a RK x 2 0.17| McClosky; MisL OL | P |3,050)15 A | MisL 3,080 
MisL 3,100 
0 0; 0] « a x Tar Springs; MisU S | P | 2,320/12 A 
0 1} 0} « x x Cypress; MisU s P | 2,595] 5 A 
-0 2) O| -« x 2 Bethel; MisU S | P | 2,790/20 A 
x x 2 Aux Vases; MisU25 S | P | 2,875)28 A 
4 2 S £ x 0.24 McClosky; MisL OL | P | 2,970 A 
0 0| 0} z © z c McClosky; MisL OL | P {3,100} 7 MC | MisL 3,140 
0} 99/0 MisL 23590 - 
x z az |e | Tar Springs; MisU* S | P / 1,890) 9 D 
0 8} 0] z x x ‘z Weiler; MisU § | P | 2,125)/20 D 
0 4; 0} « £ 36.0 |0.14| Bethel; MisU s P | 2,290/14 D 
0 51) 0) 2 x 35.4 |0.25| Aux Vases; MisU S | P | 2,335)11 D 
0 8| 0| « 3 z = McClosky; MisL OL | P | 2,425}10 ML 
x x z  |z | Paint Creek; MisU? S | P | 2,240)15 D 
x x ee Renault; MisU2® S | P | 2,320) 9 D 
a ‘6 x x 2 \f Rosiclare; MisL?* SL | P | 2,410} 7 D 
26 
0 0| z 3 36.8 |0.22| Bethel; MisU S | P | 2,660/10 AC | MisL 3,035 
0 Oi x x £ Aux Vases; MisU2* 8 P | 2,810) 9 A 
0 101) 0 ’ MisL 3,460 
x £ x 3 Glen Dean; MisU?5 L +} P | 2,390} 8 A 
0 0} x 39.5 |0.17| Tar Springs; MisU 8 P | 2,340)15 A 
0 0\775 2 38.5 |0. SN Se MisU 8 P | 2,590)14 A 
e : x x 36.4 |x I eClosky; MisL OL | P |3,000} 5 A 
6 
0 0; « fy 29.0 |x Cypress; MisU S | P | 2,690 D_ | MisU 2,718 
0 0| « z Siete McClosky; MisL OL | P |2,790}10 | MC | MisL 2,890 
0 0| « x z x McClosky; MisL OL | P | 2,840 MC | MisL 2,946 
0 0). z x 35.2 |0.19| Aux Vases; MisU § P | 2,785)12 A | Dev 4,970 
0 119) 0 MisL 2,970 
0 112] 0) 2 2 38.0 |0.13] Weiler; MisU i) P | 2,490)15 A 
0 0| « a 36.2 |x McClosky; MisL OL | P {2,810 A 
0} 918) 0 Dev 4,840 
0 0 2 z 37.9 |x Cypress; MisU S | P |2,670|)10 A 
0 0| 0] « x 38.0 |x Bethel; MisU25 s | P | 2,880 A 
0} 126) 0} « = 38.0 |x Aux Vases; MisU 8 | P |2,910/15 AL 
0 6| 0| « 2 Oz Rosiclare; MisL OL | P |2,970 AL 
: 4 645 f z x x McClosky; MisL OL | P |2,980|10 | AM 
26 
0 0| a x 0.15] Devonian; Dev L_ | Cav} 2,465 A | Dev 2,652 
1 3 Dev 2,672 
0 0} z, x Bethel; MisU § | P | 1,190/20 A 
1 3) @ z 0.33] Devonian; Dev L_ | Cay| 2,630 A f 
o| 9) Oo} x 0.17| Bethel; MisU § | P {1,410 N | MisU 1,531 
0 0 Dev 2,914 
0 0| z z x x Cypress; MisU Ss | P |1,885)11 A 
0 KO £3 x 32.2 |0.21| Bethel; MisU § | P |1,320| 7 A : 
0 0) « x 36.1 |0.17| Cypress; MisU 8 P | 1,100) 5 M | MisU 2 1,265 
0 0| z z x ‘ Weiler; MisU iS) 12 950)19 a | Dev 2,512 
0| 509) 0 “Trenton” 4,070 
0 ol. « 2 36.4 |0.20| Cypress; MisU gs | P |1,200/15 | A 
0 0] =z 25+ 37.7 |0.17| Bethel; MisU_ S | P |1,355/20 A 
0 0| « a Oe Fd McClosky; MisL OL | P z A 
0| 250) 0) z 200+ 37.4 |0.38| Devonian; Dev L_ | Cav} 2,870|12 A 
0 4] 0} z 43.2 |0.28) “Trenton”; Ord L_ | Cav) 4,020 A 
0 0| «z © 36.4 |0.40) Aux Vases; MisU S | P | 1,825/10 M | Dev 3,226 
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| Line Number 


Field, County 


Mattoon Calas fis. so tk ce oceis eases « 193929 


New Bellair, Crawford.... 


Albion Consolidated, Edwards......... 1940 


Albion East, Edwards..... 


Bennington South, Edwards........... 1944 


Bone Gap, Edwards 
Browns South, Edwards 
Cowling, Edwards 


Ellery North, Edwards... . 


Ellery South, Edwards................ 1943 


; Lancaster West, Edwards, Wabash..... 1943 
5 
: Bennington, Edwards, Wayne.......... 1943 


8 
Ellery, Edwards, Wayne............0. 1941 


Grayville, Edwards, White. 


TABLE 1.—(Continued) 


Oil Production 


Year Total Production, Bbl.¢ 


OIL AND GAS DEVELOPMENT IN ILLINOIS IN 1944 


Gas Production 


Millions Cu. Ft.¢ 


To End During 
of 1944 1944 


Acres? 
Area Proved, 


Area Proved, 


Acres@ 


ToEnd, During 
of 1944| 1944 


o 
i 


Kod 
Ee 
Tide bumenciescuek= 


SAU Nn 3 1942 


w 
Suutes 
ssee8 


CO Ret a Cove Beak 


RBREHBRAKRHHEHKRRH 


= 
© 
~ 
oo 
ow 
yo 
S 
8 
— 
~ 
xe 


< 


gute 
36 ean esses BRHARAAHB 


— 


on 
a 
et ID 


Pi a pes CES wai irae 


wo 
bo 


33 wuncess RRHEBERA 


_ 
tJ 
_ 
= 


g 
EB 


= 
ao 

S 
-_ 
oO 
nw 

< 


a 
8 
as ay ea Eo 


cee ste ake sha it SOO, 


a oo eo 
aeass SSSuuSanS nee S888 


o 

= 
S S) 
= Pad = 
woes weeea se 


eccocoo coooocoesesS ScoCcoCooSooOOo coo COooOO CooooeoeSoOo ocooocooooocoooosooecec“e&D 


Number of Oil 
and/or Gas Wells’ 
1944 
s3 
z2|3/% 
a2 | 2/4 
Bea | 
oF 8/4 
ll a; 30 
2 1 0 
8 Z| 2) 
1 0.6 CUCo 
2 Oo} 60 
153 62} 0 
2 2; 0 
7 1) O 
10| 10, 0 
22 8 0 
1 q 0 
= 1} 0 
1 1) 0 
ll 9} O 
2 ieee 
1 1 0 
66 5} 0 
27 21 0 
ll 5} 60 
4 +B, er 
3 
1 
3 
1 
19 
2 
15 
13 
2 
0 
1 
2 
17 
3 


i a at 


— 
SCOMPRE ROO CHEN ORR ADHWHIOWROOON CNH rrEN OO 


2° Abandoned 1939, revived 1940. 
30 Abandoned 1943. 
41 Abandoned 1942. 
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TABLE 1.—(Continued) 


vo Pro- A roel ae Character t . D iat eed 
ucing? ressure, Lb. oe i ‘ eepest Zone Tested? 
ioe. O44" hve BG, int of Oili Producing Formation to End of 1944 
Oils & £12 
5 8] 4 as Az 
2 bs - oe of Name and Age = poche wp es e Name 
3 | a & Sin : 8 | S| od |B] 2 - rod 
2/2)3.||a | Ss [El fs |e = \Bslaglzal < ge 
$|6| BS /a] S| PS |8] se es £ 1gelaclee] 8 ag 
Sle | 25 || 2 | 25 |e] 63 la & |E|A8 |e) & an 
0 9} 0 Shakopee 4,91 
0} 010] x 44.1 |0.16| Cypress; MisU S | P |1,835/15 | D - a 
0 8| 0| z 2 it Rosiclare; MisL 8 | P | 2,000/10 ML 
0 1} 0| « x 36.6 |0.29| McClosky; MisL OL | P | 2,025/12 D 
0 2) 0] « z z |x | Pennsylvanian; Pen S | P |1,170/30 | ML | Dev 2,760 
0 146) 0 Dev : 5,185 
0 V0) 22 z 29.6 |x Mansfield; Pen S | P }1,650/18 MF 
0 5) 0.550 z 34.0 |z Bridgeport; Pen 8 | P |1,860)20 MF 
0 10} 0,600 x z x Biehl; Pen § | P | 1,995)15 MF 
600 x x x Degonia; MisU25 S | P | 2,125) 8 MF 
0 21| 0.400 £ 34.0) |x Waltersburg; MisU 8 | P | 2,365}15 AL 
700 x z @ Tar Springs; MisU25 8 | P }2,450/10 AL 
0 D0) sz z z z Hardinsburg; MisU S | P | 2,364] 5 A 
0 5} 0.900 z 38.0 |x Bethel; MisU 8 P | 2,960/15 Af 
0 1} 0,900 x z x Renault; MisU § | P |3,002/10 Af 
0 11) 0/950 z 39.0 |x Aux Vases; MisU 8 | P |3,045)/20 Af 
0 2) 0| 2 x £ x Levias; MisL L | P |3,110/10 A 
0 Lie Ot & x z x Rosiclare; MisL LaePe A 
. Bs pee z 40.0 |0.18 McClosky; MisL L | P }3,140/10 AC 
0 11) 0 d MisL 3,244 
0 4) 0} z | = £ x Cypress; MisU S | P | 2,790)15 A 
z z Paint Creek; MisU* S | P }2,910)10 A 
x z Bethel; MisU25 S | P | 2,955]25 A 
0 3} 0} 2 x z x Aux Vases; MisU S | P | 3,000/15 A 
0 1|0| 2 £ x Levias; MisL L P |3,100) 6 A 
4 ako z z z it McClosky; MisL?5 - L | P {3,140} 8 A 
0 1] 0| z z z x McClosky; MisL L | P |3,253] 4 MC | MisL 3,419 
0 16) 0} = z 40.5 |0.33] McClosky; MisL L | P [3,250/10 A | MisL 3,350 
0] 1) 0) 2 x it Bethel; MisU S P | 2,840)15 L_ | MisL 3,144 
o| 13/0 MisL 3,175 
0 9} 0) z x 36.6 |0.23|) Cypress; MisU 8 P | 2,630)15 A 
z | x z it Bethel; MisU § 4P’ 12:70) « AL 
e 0} =z x z ie McClosky MisU L | P | 2,995) 5 AC 
0) e 
0 (0) 0) eg z 37.6 |0.19] McClosky; MisL L | P |3,420) 7 | MC | MisL 3,496 
0 1} 0)225+ “9 39.0 |r McClosky; MisL L, | P |3,320/11 MC | MisL 3,373 
0 14| 0} z x 2 x McClosky; MisL L P |3,270) 8 A | MisL 3,340 
0 3) 0} « x x 2 McClosky; MisL Le se 1/3, 215)6 ML | MisL 3,315 
0 0} 0} =z z x x Waltersburg; MisU iS] P | 2,430) 4 z | MisL 3,295 
o| 18) 0 MisL 3,187 
0 6; 0) & z fs oe Cypress; MisU S | P | 2,651/30 AL 
0 1} 0| « zr £ x Bethel; MisU_ S | P | 2,778)12 A 
0 5] 0} z x x zr McClosky; MisL L | P {3,007} 9 A 
0 6| 0 26 : 
0 3) 0 MisL 3,125 
0 Dt Ol oe ie - g |e | Levias; MisL | L | P-|2,850} 8 | MC 
0 PhO! oz Ae x x McClosky; MisL L | P |2,860) 8 MC , 
1 3] 0 MisL 3,350 
0 1} 0| x x 2 Aux Vases; MisU § | P |3,150)20 ML 
1 2) 0) = z oo Ae McClosky; MisL L | P /3,215/10 | MC : 
Oo) 2] 0 MisL 3,365 
iz 2 Aux Vases; MisU?5 S | P |8,242/20 AL 
0 TO oe 0) 39.1 jz McClosky; MisL L | P |3,340/10 A 
0 1) 0 eG z 
0 18 0 \ MisL 3,280 
0 10) x zg. |¢ Palestine; MisU 8 | P |2,098,12 AL 
0 1/0) « £ £ x Cypress; MisU S | P | 2,888 16 A 
0 10) 42 z zt x Rosiclare; MisL BSP) 322) A 
0 14) 0} « fo 35.8 .0.31; McClosky; MisL L | P {3,100.10 A 
0 1] 0 Be 
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| Line Number 


TABLE 1.—(Continued) 


Field, County of 
covery 


Oil Production 


OIL AND GAS DEVELOPMENT IN ILLINOIS IN 1944 


Gas Production 


Number of Oil 


and/or Gas Wells/ 


Total Production, Bbl.¢ |. 


Millions Cu. Ft.¢ 


To End During 
of 1944 1944 


Area Proved, 
Area Proved, 
Acres@ 


Acres? 


Tilly Bipenghawidi eo sal esse sserctoye ler 1943 
Mason, Effingham...........c00eeeees 1940 
Mason South, Effingham.............+ 1941 


Louden, Effingham, Fayette......--...- 1937 


La Cledo, Fayette: .).006q-cnec- > ve 1943 


4) St. James, Fayette... ........0.000c0ue 1938 
DSeS Paul Mayette-=ic-cac viene ee eek 1941 


Te eg ir enn aee coon enen AoeenOg 1942 


Benton, Franklin. .........000.000e0: 1941 
Benton North, Franklin...............|1941 


Pease, Krankltises co pias as ee ter ees 1943 
Paying: Franklin: stay dee dacka sents 1944 
Sesser, Franklin............. ene eeeees 1942 


Thompsonville, Franklin.............. 1940 
Thompsonville North, Franklin........ 1944 
Malian RV GMM Note gticciariee sates eau 1942 
West Frankfort, Franklin. ............ 1941 


West Frankfort South, Franklin. ...... 1943 


Whittington, Franklin.............0.. 1939 


Whittington West, Franklin........... 1943 


MDMA CANA cetwte eiaibinty:a:s ssrielP vita, vice 1940 


Inman Fast, Gallatin..............45. 1940 


40 24,000 16,000 
100 171,000 10,000 
700 655,000 221,000 
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TABLE 1.—(Continued) 


Bes Bae BN Character D hone Rested 
ucing? ressure, Lb. ne 7 . eepest Zone Tested? 
Deo. 1044 | per Ba. bn.8 of Oil! Producing Formation to End of 1944 
Oil4s = ee 
Oo e/g 
5 ad i 
S ai ae the 
z fs ~ > se 2 = Name and Age? a ew 2 fh) Name 
wy. a i = D 28) 2-3 ss as 
z\2\2 | |a| Ss {S| #8 |B 3 2d\58\8%| 2 bie 
Z| s Se lal 3 ws |S aa (Ss BE lSeiSslee 8 32 
Sle| 25 |6| | 27 ja) 33 a8 é \8*/aa |e) & a 
0 Ola x 39.0 |a McClosky; MisL L | P | 2,570) 6 A | MisL 2,675 
» Q 2 z 4 |0.21) McClosky; MisL L P | 2,490)14 A nae 2,551 
i 2 
0 0| x 38.0 |x | Bethel; MisU § | P |2,290/20 | A s ee 
0 0| = x x x Aux Vases; MisU S | P |2,360)14 A 
0 0| « x x x Rosiclare; MisL $ P | 2,430) 8 A 
: 3 = x 38.4 |0.21 McClosky; MisL L | P | 2,450) 7 A 
0 ? G St. Peter 4,680 
0| « 286+ 36.6 |0.25| Cypress; MisU S | P |1,495/22 A 
0) z 315+ 37.8 |0.24) Paint Creek; MisU 8 P | 1,538)15 A 
0) .z 319+ 38.5 |0.20| Bethel; MisU 8 P | 1,550)16 A 
. z |1,268 28.2 |0.48 Devonian; Dev L_ | Cay} 3,000)16 A 
0 1] 0) z x x x Bethel; MisU S | P | 2,335|20 T | MisL 2,608 
0} 178) 0| « “ 34.4 |0.31| Cypress; MisU S | P |1,580/16 A | Dev 3,375 
“e ¢ 2 2 34.0 |0.23| Bethel; MisU iS) P | 1,885) 6 A es ies 
is 515 
0 3| 0) 2 x 32.0 |x Cypress; MisU S | P | 2,840/10 ML 
0 4) 0] x z 37.8 |0.12| Aux Vases; MisU S | P |38,120|15 AL 
4 Ae x z Tt McClosky; MisL25 iL | P |3,226) 9 ML 
: ey : x x 41.7 |0.12] Tar Springs; MisU Ss P | 2,100\34 A we 3,205 
is 2,963 
0 1] 0| = © x z Cypress; MisU § | P | 2,440)10 A 
0 4| 0| a x x 2 Paint Creek, MisU 8 | P | 2,595|10 A 
o| = -2|-0| z 38.4 |0.15) Bethel; MisU § | P |2605|10 | A 
0} =. Oo] = z 39.0 |0.15| Aux Vases; MisU § | P |2,696\10 | AL 
0 4) 0| 2 x 37.4 |0.17| Levias; MisL L | P |2,720| 8 | AC 
0 0) 0} z z °38.4 |0.15| Rosiclare; MisL § | P | 2,780) 7 | AL 
y x © ik McClosky; MisL L | P | 2,785) 5 AC 
| 6 
0 1) 0} « £ 38.8 |0.15)| Levias; MisL L | P | 2,894/11 z | MisL 3,460 
: : : £ 2 x x McClosky; MisL L | P | 2,975) 6 & ed ie: 
ev 68 
0 4) 0) 0 BD. . 39.2 |0.17| Aux Vases; MisU s P | 2,700) 7 x 
z 2 E iz Rosiclare; MisL S | P | 2,836|/16 x 
A ihe x x x x McClosky; MisL L | P | 2,856) 7 x 
a 
0 2| 0) « x 37.8 |0.16| McClosky; MisL L | P |3,120/12 A | MisL 3,455 
0 1| 0) £ z x Aux Vases; MisU 8 | P |3,122/11 AL | MisL 3,298 
0) ee e x z z | | McClosky; MisL L | P 2,715) 8 | ML italy ; es 
0 1s. ; 
0 14) 0) « x 38.4 |0.13| Tar Springs; MisU 8 | P | 2,050/15 A 
0 tO z; x x ke Aux Vases; MisU S|) Pe) 2;700\15 AL sos Bees 
-0 8} 0 1s. . 
0 6| 0} z x x Tar Springs; MisU S | P |2,040)15 A 
0 2) 0} x br 37.2 |0.23| Levias; Mis. L | P | 2,765) 8 AC WoL eae 
0 3] 0 Is. , 
0 1] 0} « a © x Cypress; MisU 8 P | 2,540/10 A 
D © z x cClosky; MisL?5 L | P | 2,870) 5 AC 
0 UOl oz x x z St. Louis; MisL L P {3,060} 7 AC 
0 1| 0 26 ; 
0 3| 0 i ; MisL 2,942 
0 2) 0) « z z |e | Aux Vases; MisU S | P |2,68032 | AL 
0 1| 0) « ae x x Levias; MisL L | P| 2,752/20 AC ee aes 
0 4) 0 ‘ is A 
0 2) 0] « « 36.0 |x Palestine; MisU_ S | P | 1,830)10 AL 
0 0| 0} = x & x Waltersburg; MisU § | P |1,990)10 AL 
0 1/0) « x x fen Aux Vases; MisU S | P }2,695)12 AL 
0 0| 0} z x x |x | McClosky; MisU L | P /2,730)10 | AC ey An 
0 97| 0 18. D 
0 3] 0] a z 24.4 |0.31| Pennsylvanian; Pen S | P | 780/10 Af 
2 x x 2 Degonia; MisU25 S | P | 1,690)10 Af 


ay 


304 OIL AND GAS DEVELOPMENT IN ILLINOIS IN 1944 


TABLE 1.—(Continued) 


| 


ri of Oil 
| Oil Production Gas Production | Smet alls! 
Year Total Production, Bbl.¢ Millions Cu. Ft.e! 1944 
Field, County o 
is- 
r covery, -. x ex 
g S To End During |5_ |To End! During ae a 
Z A® | of 1944 1944 |) of 1944| 1944 | BS | 2 | gy 
3 a5 £3 sa] 8 | 3° 
294 z z x 0 ‘0 
295 2 z x 0 0 15 9 0 
296 z z z 0 0 45 1). Og 
297 z z z ORO 270 o| 60 
298 z z r 0 0 15 5} 0 
299 zt z z 0 0 4 oO} 0 
300 14 1}- 68 
301! Inman North, Gallatin................ 1941 50 9,000 0; 0 0 3 (1) | 
302 i z z 0 0 0 1 O20 4 
303 2 z me 0 0 0 2 0} 0 
304! Inman West, Gallatin...............-. 1942 275 311,000 105,000 0 0 20 0} 2 
305 ; : z z z 0 0 1 0 Q 
306 = 4 z 0 0 13 0 . 
307 x z C 0 0 
308 6 0} 60 
309° Junction, Gallatin..............00.005 1939 150 211,000 18,000  - 0 0 14 0} 0 
310 New Haven West, Gallatin............ 1944 160 55,000 55,000 0 0 8 8} 0 
SllsOmaha; Gallatina.: 0... ..hcncscs. ees 1940 260 963,000} 153,000 z z 21 0} 60} 
312 £ z z 0 0 17 0}. 60 
313 x z Diez % = 4 0}. 10 
314) 0 0} (0 
315 Belle Prairie, Hamilion............... 1940 160 125,000 39,000). 0 0 5 3) 80n 
316 Blairsville, Hamilton....... die Merliade ahs 1942 660 1,034,000 376,000 0 0 29 5) 7G 
317) 22|- 4 0 
318 1 Oo; 0 
319 ¥ 4 1) aor 
320 2 Oo} 60 
321 Bungay, Hamilton...........0.es0e008 1941 600 747,000 641,000 0 0 33 20) «1 
322, : z r z 0 0 32 19}, al 
323, z x z 0 0 1 1) 20 
324 Dahlgren, Hamilton.................. 1941 540) 898,000 35,000 0 0 42 0} 2 
325, Dale-Hoodville Consolidated, Hamilton./1940 5,000; 19,240,000) 3,132,000 0 0 423 21; 8 
326) 2 x x 0 0 25 4, 0 
327 x z ee 0 0 40 S|. 70m 
328) x z z 0 0 2 2, 2 
329 x z z 0 0 90 ap ed 
330 x) 2 z| 0 0 192 7 5 
331 z| 2| x 0 0 2 oq} 0 
332 | 2} x 0 0 ; 
333 ne x z 0 0 25 dL) 20) 
334 y | 47 | HG 
335| Hoodville East, Hamilton.............. 194432 20 600 600 0 0 1 Z} Ff 
336, Rural Hill, Hamilton.................. 1941 2,840 7,961,000, 909,000 0 0 202 rite cs 
337 x x x 0 0 1 0 60 
338 x x x 0 0 
339 z 2| x 0 0 99 5). 0 
340 z x x 0 0 12 0} eo! 
341 r 2) z 0 0 2 0} 0 
342 x zr z 0 0 “Wat a 
343 ‘ 61 Oo} 60 
344) Thackeray, Hamilton................. 1944 30 6,000! 6,000 0 0 3 3} 48 
345] Walpole, Hamilton.................5. 1941 1,420 2,528,000) 717,000 0 0 64 6} 0 
346 z x z 0 0 2 Oo} 60 
347 x x r 0 0 62 6} 60 
348] West End, Hamilton................ 6. 1944 10 8,000 8,000 0 0 1 1 Be 
849) Elkville, Jackson...........ceceeeeees 1941 10 2,000). 500 0 0 1 0} 60 
350, Bogota, Jasper............. .|1943 200 204,000) = 150,000 0 0 a 1} 0 
351| Bogota South, Jasper.. . |1944 20 ~ 4,000 4,000 0 0 1 1) 0 
ant Boos North, Jasper... .|1940 1,075 2,472,000} 227,000 0 0 63 0) ot 
. © zr z 0 0 ’ 
oe z z z 0 0 7 7 : 
856) Hidalgo, Jasper. ..c..ci. ees tidedar ns 194.088 20 10,000) ~ 0 0 0 1 0} 60 
rn a eee ee ee 
: 42 Abandoned 1944. - 
83 Abandoned 1943, 
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TABLE 1.—(Continued) 

iyi Abe ‘esis Character D + Zone Tested: 

ucing? essure, Lb. jek ‘ j A leepes ne Tested? 

Deo. 1944 | per Sq. In.6 of Oil anode Eormnion to End of 1944 

Oils 7 5 \8 
b bg 
$ > ad 
S| oe 62 23 
§ él i ac Ibe 
q m | ae e Name and Age? - Ets ee Name -» 

«|Z Bete se lee & | bls2 Be) 2 sé 
4\3\ 22 |,| 2 | St [el $3 Be S gclaslen| = a8 
£|8| £5 (3) =| BE (8) fa se § |Es\BE\Se) B as 
alm] <7 o) S| <7 a] G* ja Sasa as) zw Am 
294 x x z x Palestine; MisU25 S | P |} 1,840.13 Af 
295) 0 18) 0) « z oe Me Waltersburg; MisU S | P |1,98018 | ALf 
296} 0 41) 0} x at 34.6 |0.24| Tar Springs; MisU 8 | P | 2,080,15 AF 
297| 0 2; 0} « z x x entering yi MisU S | P 12,135! 8 | ALE 
a : 3 c ie x 35.2 (0.23 MeCiosk be ey S| P.|2,390)12 | ALf 

x z £ z eClosky; MisL — L F 
300 0 18 0 ky; P |2,800/10 | ACf 

‘ 0 MisL 3,020 
302) 0 0} 0} 2 = x L Aux Vases; MisU 8 P | 2,815|20 ML 
303| 0 0} 0} = x 36.6 |0.19} McClosky; MisL L | P |2,860|)15 | MC 
304; 0; 18/0 MisL 2,990 
305} 0 1| 0} « x zc |x Tar Bpulegey MisU S | P | 2,175)20 AL 
306} 0 11} 0) z x 38.0 |x Macias S | P | 2,485/15 AL 
307 x z z x Closky; MisL?s L P | 2,875) 8 A 

308] 0 6| 0 

309) 0 14] 0} =z z 37.2 10.22 Waltersbure; MisU S | P |1,765}15 AF. | MisL 2,710 
310} 0 8] 0} xz z x x Tar Springs; MisU 8 | P | 2,100)20 Af | MisL 2,930 
311) 0 18] x . i MisL 2,547 
312) 0 12] 0} z x 25.9 |0.23| Palestine; MisU 8 P | 1,690/20 D 

313) 0 Bl al <2 x ‘27.0 |0.24| Tar Springs; MisU 8 P | 1,880)15 D 

314 0| 3) 0 26 

315} 0) 5] 0} = x 37.0 |0.12| McClosky; MisL L P | 3,445] 7 x MisL 3,580 
316) 0 28] 0 ; MisL 3,530 
317) 0 18] 0) =z 2 38.1 |r Aux Vases; MisU 8 P |3,280|20 AL 

318) 0 1) 0}; z 2 £ zt Levias; MisL L P | 3,340) 7 AC 

319} 0 7| 0} z L 38.6 |0.13| McClosky; MisL L | P |3,430) 7 AC 

320} 0 2] 0 26 

321) 0 32| 0 ‘ MisL 3,541 
322) 0 31) 0} = x 36.8 |0.24| Aux Vases; MisU § P | 3,285)/15 AL 

323) 0 0} z z 2 |Z McClosky; MisL L | P {3,430 AC 

324) 0 23) 0} =z x 38.7 |0.18} McClosky; MisL L | P |3,315/10 A | MisL 3,497 
325| 0} 402) 0) 2 z |G Dev 5,354 | 
326) 0 23| 0)_ « x 2 x Tar oe MisU S.| P | 2,480/25 AL 

327) 0 40} 0) z c 37.6 |0.25| Cypress; MisU 8 P | 2,680)18 A 

328) 0 810 =z z z |e | Paint Creek; MisU -$ | P | 2,865) A 

329) 0 60) 0) « a 39.0 |0.19| Bethel; MisU § | P {2,950/20 A 

330} 0} 146) 0) z % 38.0 |0.15} Aux Vases; MisU S | P |3,020/20 A 

331) 0 2| 0} =z x 2 z Levias; MisL - L | P {3,050} 6 AC 

332 i 2 £ 38.6 |r Rosiclare; MisL5 SL | P | 8,060)15 AC 

333] 0 24) 0} zx iD 38.6 |0.19] McClosky; MisL L | P |3,075) 5 AC 

334) 0 99] 0 26 j 

335) 0 0} 0} zx (3 £ x McClosky; MisL L | P |3,364) 9 £ MisL 3,387 
336} 0} 185] 0 G MisL 3,450 
- 337) 0 1] 0} « x z z Cypress; MisU § | P | 2,705}22 A 

338 z z z |e Paint Creek; MisU25 § | P |3,040/20 A 

339] 0 73| 0} z 38.0 |0.15|) Aux Vases; MisU § | P |3,130,25 A 

340) 0 12} 0} « x z |e | Levias; MisL L | °P |3,175}15 AC 

341] 0 2) 0] x 2 38.6 |x Rosiclare; MisL SL | P |3,200) 5 AC 

342) 0 6} 0} « z 38.6 |0.19| McClosky; MisL L_| P |8,230)10 AC 

343) 0 71| 0 : 26 ; ‘ 

344) 0 3) 0] « 2 a, |z Aux Vases; MisU S | P |3,390/15 | ML | MisU 3,410 
345) 0 64] 0 G : i MisL ; 3,331 
346} 0 20) Ve x 36.1 |x |Tar Springs; MisU S | P |2,465] 6 AL : 

347) 0 62/ 0) z x 38.4 |0.13] Aux Vases; Mis S | P |3,070 25 A : 

348] 0 1/0) « x zt « Aux Vases; MisU S | P |3,180 14 ML | MisL 3,419 
349) 0 TO} a z 35.8 |0.22| Bethel; MisU S | P | 2,000 10 z | MisL 2,387 
350} 0 7| 0} « x z: |e McC losky; MisL L.} P |8,110,10 A | MisL 3,284 
351) 0 10} x G le McClosky; MisL L |+P |3,054,4 | ML uh Be 
352) 0 56 0 = is | 
353 x z 2 x Rosiclare; MisL?5 S | P | 2,765) z AC 

354). 0 50| 0} « z 38.6 |0.20 MeClosky; MisL L | P | 2,800; 9 A 

355| 0 6| 0 

356) 0 0| 0} « £ 38.6 |0.20 MeClosky; MisL L | P |2,598| 8 | MC | Dev 4,140 _ 
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TABLE 1.—(Continued) 


a 


: of Oil 
Oil Production Gas Production antes Wells’ 
ay Total Production, Bbl.¢ Millions Cu. Ft.¢ 1944 
: 5 Py 
Field, County’ Dis- 
a covery| _ e ow 
3 an 
o . a 3 

q 5 To End During |5_ |ToEnd| During 3 8 E 

Z Ae | of 1944 1944 |) of 1944] 1944 | 2S 3 E 

© gs $5 Ba g 

a Ea sae oF |. oOo} =< 
SB | Newton, ol asper: 0s ck. cc's eet eeiek 1944 20 300 300 0 0 1 1 0 
358] Ste. Marie, 5 poe on Ses Lee Hae 1941 430 477,000 50,000 0 0 20 0} 0 
359} Willow Hill, Jasper.............-.5-- 1944 20} 2,000 2,000 0 0 1 1 0 
360} Belle Rive, Jefferson.............--+++ 1943 100 118,000 48,000 0 0 5 Ce 
361i Boyd, Jefferson... :.tes>.2-o8-bee pees 1944 180 157,000 157,000 0 0 15 15] 0 
362 z x x 0 0 9 9 0 
363 en = z 0 0 1 Ll xe 
364 5 5 0 
365] Coil West, Jefferson............--.555 1942 300 129,000 94,000 0 0 10 6} 0 
366 £ z x 0 0 1 1} oe 
367 z z z 0 0 0 0} 70% 
368 x z z 0 0 
369 z x z 0 0 2 2} 0 
370 7 3 0 
S71} \Cravat, J @ReraOt sny en cons = hence dos ons 1939 100 219,000 24,000 0 0 11 0} 6 60 
372] Divide, Jeffergson............0.0.0000e 1943 320 180,000} 155,000 0 0 11 8) ag 
373] Divide West, Jefferson...........-...- 1944 240 67,000 67,000 0 0 ll ll 0 
374 : E i z 0 0 
375 z = e 0 0 10 10; 0 
376 ; 1 1 0 
377| Elk Prairie, Jefferson...............++ 193834 10 700 0 0 0 1 0}. 00 
378) Fitzgerrell, Jefferson..............+.55 1944 10 1,000 1,000 0 0 1 1) Oo 
BEM WENA TE OT eOR eee <a fee ci apunis Sun ole te 1938 20 16,000 500 0 0 2 0} 0 
380) King, Jefferson....c.- vee ox uve sm eee 1942 660 481,000 192,000 0 0 29 66 
381 x = - s£ 0 0 21 5 0 
382 x x x 0 0 
383 x z = 0 0 2 1) 
384 x x z 0 0 
385 : ‘ 6 0} 60 
386) Marcoe, Jefferson..............0000 08 1938385 20 12,500 0 0 0 2 0} 60 
387| Markham City, Jefferson............. 1942 600 738,000 162,000 0 0 19 2 he 
388 x x x 0 0 0 0} 0 
389 x z z 0 0 19 ree) 
390) Mt. Vernon, Jefferson..............0 1943 160 69,000 49,000 0 0 i 2; 0 
391 x x x 0 0 3 0}. U0 
392 z x x 0 0 
393 Z x x 0 0 3 2} 0 
394 1 () en) 
395] Nason, Jefferson... 0.0.6... 06000 c ene 1943 20 4,000 4,000 0 0 i. Oo; 0 
396} Roaches, Jefferson..............0..... 11988 160 453,000 25,000 0 0 ll Oo; 1 
397 x Ms x 0 0 0 0} 0 
398 z x z 0 0 
399 ll 0}--1 
400) Roaches North, Jefferson............. 1944 300 149,000 149,000 0 0 29 29| 0 
401 x x z Pe 0 27 2) 0 
402 x x x 0 0 2 2) 0 
403 0 oO} 0 
404| Waltonville, Jefferson................. 1948 60 14,000 9,000 0 0 4 3} 0 
405} Woodlawn, Jefferson................. 1940 1,320 7,897,000 837,000 0 0 162 Oo} 3 
406 x z 0 0 1 0} 0 
407 z z x 0 0 161 0} 3 
408) : : 0 0} 0 
409} Dix, Jefferson, Marion................ 1938 1,510 4,050,000} 509,000 0 0 84 0} 0 
410 z z £ 0 0 83 0} 0: 
411 x 2 x 0 0 1 0} 60 
MEA PAG, a) ALETRDI sh, Wate wakes Wie Roma 194236 10 3,000 0 0 0 1 Oo} =O 
413| Markham City North, Jefferson, Wayne. |1943 480 470,000 394,000 0 0 15 8} 1 
414 oe x x 0 0 2 zy 20 
415 z z x 0 0 13 6) ee 
416) Beman, Lawrence...............-... 1942 20 3,000 1,000: 0 0 1 ol 0 
417| Ruark, Lawrence...............05.05. 1941 20 3,000 1,000 0 0 2 1] oO 


34 Abandoned 1940. 
36 Abandoned 1941. 
36 Abandoned 1944. 
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; TABLE 1.—(Continued) 


ols an oe tla Character Deapesh Zone Rested 
Z ucing? essure, Lb. ne : : eepest Zone Tested? 
x Dated leper te tnt of Oil . Producing Formation to End of 1944 
Oils i: eat) 
: ; Ig 
= > jad 
: 3] 4 Sales 
a = a! = a) Name and Age? ie es ae Name 
= A is ca 3 -a Ales) Ss ea 
. 2\2\2 .| 4, |] 22 [238 = Bs 288%! 8 oF 
2 : Se \o| 3 ae |S SS }Bn 2 feri|selsa] s zai) 
i ie 55 S |8| go Ss a |25/ac\Se!| 3 AS 
ee sie | > |S] 8 | am je] Slam 6 MASE“) 2 ae 
me 357) 0 1) 0) z z z  |& | McClosky; MisL L | P | 2,930) 5 | MC | MisL 3,022 
5 358; 0 16| 0) = z 40.2 |0.14 MeClosky; MisL a P | 2,830) 8 A MisL 2,935 
359, 0 1|0| z z z | | McClosky: MisL L | P |2'665| 5 | MC | MisL 2,742 
a4 4 ie : < x 39.4 0.15) McClosky; MisL L P | 3,085) 7 AC ae 3,240 
isL 2,333 
» 362] 0| —8| O1550+:| x a |e . | Bethely MisU s |Ploo505 | A | 
; 363) 0 1} 0/615+ z z |e | Aux Vases; MisU § | P | 2,130)20 A 
; 364) 0 6] 0 26 
> 365) 0 9} 0 MisL 3,022 
; 366) 0 2} 0| z z x £ Aux Vases; MisU 8 P | 2,729)14 AL 
fe 367; 0 £0) 2, x a Ale Levias; MisL L | P | 2,830} 6 AC 
E 368 & x xz  |% | Rosiclare; MisL?6 SL | P | 2,870} 6 | AC 
aa 369) 0 2| 0} « z x x McClosky; MisL L P | 2,885)11 AC 
x 370} 0 4/0 26 
= 371) 0 10) 0} & z 35.4 |0.23| Bethel; MisU 8 P | 2,070/10 A | MisL 2,385 
ee 372) 0 11} 0} « x Taras McClosky; MisL L | P |2,725/10 | AC |‘MisL 2,921 
x 373) 0 11) 0 ; : , MisL 2,865 
> 374 ; “3 3 z | | Levias; MisL?5 L | P /2,690] 7 | AC 
oe 6375) 0 10) 0) 2 x Sey she McClosky; MisL L | P |2,740|14 AC 
+376) 0 1) 0 26 
- 377) 0 0} 0} «x < x c McClosky; MisL LAL 2.7307 z | MisL 3,000 
= 378] 0 1) 0} « z a Bethel; MisU s P | 2,760)14 z | Mish 3,012 
: au : ob x z 36.4 |0.20) St. Louis, MisL L | P |3,000} 5 | AC | MisL ne 
4 Dev , 
A 381; 0 22| 0) « x 38.6 |0.17| Aux Vases; MisU S P | 2,730)20 AL 
382 rs . 2 |s | evias; MisL?5 L | P [2770110 | ac 
383) 0 1/0) z z 39.6 |0.16) Rosiclare; MisL SL | P |2,815}10 | AC 
ale z x z |e | McClosky; MisL L | P |2,840) 7 | AC 
0 26 
0 0| 0} z z 23.2 |0.54) McClosky; MisL L S | 2,745)11 z | MisL 3,066 
0 16| 0 MisL 3,215 
0 iO) 2 x £ x Levias; MisL L | P {38,060} 5 A 
0 15) 0). < x 38.2 |0.08| McClosky; MisL L | P |3,090)11 A 
0 6| 0 ; MisL 3,008 
0 2| 0] = £ z z Aux Vases; MisU § | P | 2,680/10 AL 
z x ah ike Levias; MisL25 L | P }2,755) 5 AC 
0 H ; x x z x McClosky; MisL L P | 2,800) 6 AC 
0 26 - 
0 1 ¢ £ 7 x z  |Rosiclare; MisL NS] P | 2,790) 7 MC Hee pee 
0 8 lev F 
0 5] 0} 2 z 37.0 |0.22| Rosiclare; MisL S .| P }2,190)12 AC 
x x x x McClosky; MisL?> L | P | 2,210) 7 AC 
0 3) 0 26 
0} 29 0 MisL. 2,255 
0 27| 0) « x z x Bethel; MisU § | P | 1,926)12 A 
0 : Ole zs © 3) x Rosiclare; MisL § P | 2,120)12 AC 
0 0 26 
0 3) 0} z x 37.8 |0.14| Bethel, MisU § P | 2,465/12 A MisL 2,769 
0} 141) 0 : MisL 2,365 
0 3) 0| zx & Se aie Cypress; MisU s | P | 1,800)10 AL 
0 0| 2 Zz 37.8 |0.16 Bethel; MisU § P | 1,960)25 A 
0 0 6 
0 0 P Dev 3,874 
0 0} z 27.5 39.0 |0.23| Bethel; MisU S| P | 1,950)18 A 
0}. Os x a x Rosiclare; MisL S | P {2,100} 8 A f 
0} 0} xz x 36.2 |0.26| McClosky; MisL L | P| 2,625) 6 A oe at 
0| - 0 Is 5 
0 0} « 4 z |x | Aux Vases; MisU S | P | 2,950/10 AL 
0 0} z z zt x McClosky; MisL L P |3,100)10 AC ; 
0 0| =z £ z z McClosky; MisL L P | 1,841) 2 MC | MisL 1,845 
0 0} « x 32.0 |x | Buchanan; Pen S | P |1,510) 14 | ML | MisL 2,320 
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TABLE 1.—(Continued) 


Oil Production Gas Production | , \umber of OU 
Year Total Production, Bbl.¢ Millions Cu. Ft.¢ 1944 
Field, County a 
is- 
x covery} . 5s « 
3 3 ay et 3 
g 5 To End During |5 | ToEndj During Ba 3 s 
z Ae | of 1944 1944 [Blof 1944) 1944 | 2S | 2 | gs 
o 3 5 5 fa g 
g 2 ‘ 
E ie ie 64/84 
418) Russellville gas, Lawrence........-.+++ 1937 1,800 0 0 6,126 | 600 62 St. .08 
419 i z z 18 2 
420 z F 44 1 0 
421) St. Francisville East, Lawrence......... 1941 90 104,000 24,000 0 0 9 |. Or To 
422; Sumner, Lawrence............000+005 1944 20 2,000 2,000 0 0 1 1 0 
423| Carlinville North, Macoupin.......... 1941 40 600 100 0 0 4 1 0. 
424! Plainview, Macoupin...........0...++. 1942 10) 800 0 0 0 1 (1) oe) 
425) Marine, Madison............eee++s005 1943 960 497,000 479,000 0 0 28 244 0 
426| St. Jacob, Madison.............--000 1942 1,320 1,098,000 413,000 0 0 47 14, 0 
427), Atma, Marton a. iv cstv fot cae eile. 1941 60 47,000 8,000 0 0 5 pee | 
428 z “2 0 0 3 i|->2 
429 z z 0 0 2 0} 0 
430| Exchange, Marion.......-....s++0+5 1943 80 19,000 12,000 0 0 2 0} 60 
431) Pataca, Martone; 20 tie etoe bata s lerucieaiete 1937 960 3,768,000) 630,000 0 0 149 16} O 
432 z z z 0 0 144 15} 0 
433 x z z 0 0 a 1} 3 
434 z z z 0 0 1 0} 60 
435) Patoka East, Marion................- 1941 430 2,174,000} 361,000 0 0 59 Oo} 60 
436 ; 4 z Zz 0 0 54 Oo} 600 
437 z z =| 0 0 5 0} oO 
438) Salem, Marton)... .<s..0scseccenees 1938 9,600} 185,438,000) 8,197,000 0 0 2,454 10} 12 
439 x F z 0 0 485 4, 2 
440 z z z 0 0 152 a 3 
441 z z z 0 0 9 4.2 
442 ee z z 0 0 551 0} z 
443 x z z 0 0 8 Oo} 2 
444 z| 33,812,000} 740,000 0 0 541 0} =z 
445 z| 2,424,000} — 375,000 0 ae ae a 
446 ; i 706 0| 2 
443) Tonks, Martotitccc.0s.ov02- ts oetaaes 1939 480 6,876,000} 597,000 0 0 59 i 8 
448 : t x z z 0 0 5 (on) 
449 x z z 0 0 15 0} 0 
450 2 a x 0 0 31 0}. 0 
PH x 1,500,000 40,000 0 0 6 0| 60 
2 1} 0 
453| Fairman, Marion, Clinton............. 1939 490 1,020,000) 115,000 0 0 25 Oo} 62 
454| Mt. Olive, Montgomery........+...6- 1942 30 1,000 0 0 0 3 1} 0 
455| Raymond, Montgomery..............- 1940 80 4,000 1,000 0 0 6 2) 19) 
~ 456) Waggoner, Montgomery............... 1940 40 6,000 1,000) 0 0 4) °- a 7@ 
AGT Vataaroa, Perryiccg css viscy c's esevecer 1942 50 6,000 3,000 0 0 3 0} 60 
458] Amity, Richland. .............0ceecuee 1942 20 5,000 2,000 0 0. 1 0| 60 
459| Bonpas, Richland................2-0- 1941 40 76,000 13,000 0 0 2 0) 600 
460) Calhoun, Richland................2.. 1944 120 71,000 71,000 0 0 6 6| 0 
461 , z z et acl 0 0 4 4, 0 
462 5 2 r x 0 0 2 3s) 16 
463| Calhoun North, Richland............. 1944 20 2,000 2,000 0 0 1 en} 
464 F x | 0 0 
or ¥ x x x 0 0 
1 
467) Olney, Richland>......cssccceseseccos 1937 720 1,498,000} 129,000 0 0 45 3 0 
468 z z 0 0 1 0} 0 
469 ; x z z 0 0 44 3} 0 
470) Olney East, Richland...........+22.55 20 8,000 8,000 0 0 1 Yt @ 
471) Schnell, Richland. ..........00eese008 160 193,000 1,000 0 0 4 0 
472) Stringtown, Richland... ac, 140 184,000 25,000 0 0 8 oo 
473] Noble, Richland, Clay..............4. 1937 6,700} 20,781,000} 3,593,000) z z 376 62) 3 
474 2|' z z 0 0 136" 71 “0 
475 r £ z 0 0 0 o| 0 
pi F £ z 0 0 240 55) 3. 
478) Paes Consolidated, Richland, |1941 970) 3,330,000) 447,000 0 0 “8 0 H 
wards 
479 z / z x 0 0 1 0: 60 
480 z z z 0 0 1 0, 0 
481 z z z 0 0 1 0 0 


c= re 
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TABLE 1.—(Continued) 


Wells Pro- Reservoir 
ducing? Pri Sib Character - F Deepest Zone Tested? 
ies. 194 4 Seah ate of Oil Producing Formation to End of 1944 
“143 cS = z 
Oil : Si i 
> a 
Sees 6 a aS 
by = 2 
3 is, ra 4 ie Name and Age Ps = es fs ce, Name 
3 qa & mies -a 3 Bs 23 pe = 2 Dotes 
2/2) 2-|,| 2 Ss (e) de les fesse ies| = ag 
iS} . = oe |S] So loo BO) Be 2 =e) 
|e | 29 [S| 3 | =" fa] S* fa 6 EM|aa|e“| & ae 
418) 0 0/60 Dev 3,133: 
419} 0 0)17| z x Bridgeport; Pen 8 P 760,15 A 
420) 0 0/43) x z Buchanan; Pen S P | 1,100 12 A 
ih 4211 0 8} 0} «x x 39.8 |0.21| Bethel; MisU S | P /1,760 22 A | MisL 1,960 
422) 0 Oh va 2 x McClosky; MisL L P | 2,261) 4 MC | MisL 2,365 
423; 0 3) 0} x x 20.3 |0.35] Pottsville; Pen S | P | 4650/10 z |Pen 62 
424) 0 0} 0} x 2 |e Pennsylvanian; Pen S | P | 400|20 a |Pen 42| 
_ 425) 0 28] 0/600 z z |e Silurian; Sil Tet Potz4olt R41 | Ord 2,590 
_ 426) 0 44, 0) 2 z 40.0 '0.23| “Trenton”; Ord L P ; 2,260)17 A | Ord 2,549 
427| 0 2| 0 Dev 3,692 
428) 0 1} 0}, 2 x x z Bethel; MisU Ss | P | 1,931] 8 A 
429| 0 1) 0} z x ge ule Rosiclare; MisL. S | P |2,084]10 A 
4380) 0 2) 0} « z z |e | McClosky; MisL L | P | 2,735) 8 | MC | MisL 2,869 
431) 0) 83) 0 W : Dev 3,142 
432) 0 79| OL @ 10 39.5 |0.16] Bethel; MisU ) P | 1,410)25 D 
433) 0 3] 0} « 650 40.9 |0.31] Rosiclare; MisL § P | 1,560)15 D 
434) 0 1} 0} z | 1,200 40.0 |0.28] Devonian; Dev L | P | 2,835) 8 D 
435) 0 54] 0 MisL 1,740 
436) 0 47| 0) « z 36.1 |0.23) Cypress; MisU S | P | 1,340|19 A 
437| 0 7| 0) 2 x 36.1 |0.23]| Bethel; MisU S | P | 1,465]10 A ‘ 
438! 0} 2,200) 0 G ; Prairie du Chien] 5,655 
439) 0 381] 0} z 38.5 |0.20| Bethel; MisU § P | 1,780/40 A 
440) 0 82) 0) x fe 38.6 |0.21) Aux Vases; MisU 8 P | 1,825/40 A 
441) 0 11] 0} Lz 39.0 |x Rosiclare; MisL S | P |1,950) 5 AL 
442) 0| 348] 0) « D7 39.0 |x McClosky; MisL OL | P |1,990/17 A 
443) 0 8] 0) « z 39.0 |x Salem; MisL L P |2,160)17 A 
444) 0| 354) 0) 2 zt 42.1 |0.28) Devonian; Dev L_ | Cav| 3,430|50 A ‘ 
445) 0 65) 0) z z 42.0 |z “Trenton”; Ord L_ | Cav) 4,500|50 
446) 0 951) 0 26 
447| 0 58) 0 Dev 3,742 
448) 0 5| 0} 2 a 39.0. |x Bethel; MisU § P |1,930/20 D 
449} 0 15| OL 2 Lz 39.0 |x , | Aux Vases; MisU S | P |2,005|30 D 
450} 0| 30/0) z L 39.4 |0.21| McClosky; MisL OL | P |2,130/15 D 
451| 0 6) 0) « £ 41.0 |x Devonian; Dev L_ | Cav}3,500} 7 D 
452) 0 2! 0 26 ; 
453| 0 17) 0} « F 38.2 |0.21 Bethel; MisU iS) P | 1,440) 8 A | “Trenton” | 4,100 
454) 0 0| 0} =z az 33.2 |0.16| Pottsville; Pen S | P | 600] 4 A en 743 
455) 0 5] 0} z z 34.8 |0.22) Pottsville; Pen § ix 580)15 ML | MisL 1,001 
456| 0 1/0} « x 28.0 |0.21| Pottsville; Pen § 1) P 1 610/14 z | Dev 1,893 
457| 0 2); 0) x x z £ Cypress; MisU § P | 1,125/10 AL | Mish 1,630 
458) 0 1/0} oS Ze McClosky; MisL OL | P }|2,960)10 | MC | MisL 3,090 
459) 0 2) 0) « x 37.8 |0.23} McClosky; MisL OL | P |3,120)-4 | MC | MisL \ 3,212 
- 460} 0 6| 0 MisL 3,280 
461) 0 6] OF 2 z z x Levias; MisL | OL | P }|3,140 A 
462) 0 0} 0} x z z |e McClosky; MisL OL | P 13,180) 5 A , 
463). 0 1; 0 = MisL 3,280 
464 z z a | | Rosiclare; MisL% S | P |3,165}10 E 
465 2 z x x McClosky; MisL26 OL | P |3,184}11 
0 26 
466 ¢ 0 MisL 3,289 
0 0} z Eo z z Levias; MisL OL | P |3,060) 8 A 
0 0} z a 37.2 |0.19| McClosky; MisL OL | P | 3,050)10 A : 
0 0} « z x zo McClosky; MisL OL | P {3,080} 9 | 2 | MisL 3,094 
0 0] « © 37.0 |0.19] McClosky; MisL OL | P |3,000} 6 | AC | MisL 3,150 
0 0} « z 39.8 0.24) McClosky; MisL OL | P |3,040} 8 | AC | MisL 3,080 
0 2 (|W ee AR Ae i MisL 3,200 
0 0} z z 38.0 |0.27| Cypress; Mis a 
0) 0| z z 2 | |Levias; MisL OL | P |2,957} 2 | AC 
0 2| 2 a 39.0 |0.17 McClosky; MisL OL | P |2,960} 6 | AM 
2 
H h MisL 3,276 
0 ic | Cypress; MisU S | P |2,830)12 A 
0 z | Bethel; MisU S | P |2,930)10 A 
0 0 z | Levias; MisL OL | P |3,070}10 | AC 


41 Reef structure. 
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| Line Number 


Field, County 


TABLE 1.—(Continued) 


Oil Production 


Total Production, Bbl.¢ 


OIL AND GAS DEVELOPMENT IN ILLINOIS IN 1944 


Gas Production 


Number of Oil 
and/or Gas Wells’ 


Millions Cu. Ft.¢ 


To End 
of 1944 


Area Proved, 


Acres? 


During 
1944 


Acres# 


| Area Proved, 


To End| During 
of 1944| 1944 


1944 


leted to 
of 1944 


Com; 
End 
Completed 


Abandoned 


Parkersburg West, Richland, Edwards. . 
Dundas Consolidated, Richland, Jasper. 


Dundas East, Richland, Jasper........ 


Eldorado, Saline...........cesceeseees 
akewood, Shelby: i .eavcd. Aue aae 


Stewardson, Shelby.................-. 
Friendsville, Wabash................. 


Keensburg Consolidated, Wabash.... 


Keensburg East, Wabash.............. 
Keensburg South, Wabash............ 


Lancaster Hast, Wabash.............. 
Maud) Waliahi-in.namtonute ee ss 6 


Mt. Carmel, Wabash................ 


Mt. Carmel West, Wabash............ 


1943 
1939 


1942 


1941 
1941 


1939 
1942 


1939 


193987 
1944 


1944 
1940 


Zz z 


90 36,000 
6,580| 11,061,000 
z 


z 

z z 
z z 
z z 


360 571,000 
z 


x 
x 
x 
x 
x 
L 
z 
z 
3,000 9,776, 
x 
e 
= 
z 
z 
x 
z 
z 
x 


S Soacneh uae HRARARKRSEH 


Ow 

oa _ a 
sd 
Sass 


3 ReReeR 


— 
S 
i=) 


30 
10 
20 
1 
250 
z 
z 
x 
x 
x 
3,600) 4,940, 
z 
z 
x 
x 
z 
z 
x 
z 
z 
60 
z 
x 


sad HRESBRHRHREHK 


37 Abandoned 1948. 


4 


> 
ob 
ae 
Se 


141, 


Tiitanoe Seek Seeus RHASB 


al 
> 
oa 


wo 
S Fea 
s ween Ceuneee frre tere 


1,330, 


Lag 
=) 
BES seeyeeeaRa 


eooooc/eoce’~oco cocececece cocoececece\cecec“ecso coococeo co 
ecocococecoo oceocececocec coocccceccec\ococec“*oeoco coooco o 


ooo cocesds ooooH 
eco cocers oocoocrk 
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NoSaSonaswon 
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, 09 
ie 
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NNO ATR 
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pale Pro- Al aoadhe | Gharacter o een 
lucing? ressure, Lb. ae i ‘ eepest Zone Tested? 
Dec. 1944 | per Sq. In.5 of Oil? Producing Formation to End of 1944 
Oils % at 
3 le 
3| sels 
ke a) 4 a,2 2 
3 q . Pe * er, ie Name and Age? ee A. ce me Name 
w| 3 a |8| pe 198 8 |.-8| es\ee| & ws 
22) 2. ||| Sz |e fe 2S 3 Beles \5a) He 
4\2) 28 |g] 2 | £2 3] gs Be B \ge| BE (E=| g BS 
Bie | a4 [5] 8 | am a] 5F la 5 Satie] & an 
482) 0 36] 0) x z 38.0 |0.31| McCl ; Mi 
483 5 a6 Ms cClosky; MisL OL | P |3,185] 9 A 
0 3) 0} =z a x x McClosky; MisL OL i 
| 485| 0| 267| 0 Ww “aes Be eine aioe 
486| '0| 5} 0| = z 37.0 |x | Cypress; MisU g | P [2520112 | AL a 
487) 0 2) 0) 2 z 38.0 |« | Aux Vases; MisU S | P {2,795} 9 A 
488} 0 1] 0} = x x hr Rosiclare; MisU SL | P | 2,845) 6 AL 
489) 0 243) 0} z 2 38.4 |0.17| McClosky; MisL OL | P | 2,974) 7 A 
eh 0 16] 0 as 
0 15] 0 ; MisL 
492] o| 1/0) z 2 2 |c | Levias; MisL On| P|) -«e2| a oats 
493) 0 14| 0} « z ge McClosky; MisL OL | P /3,000] 8 A 
494) 0 1) 0} 2 x 34.2 |0.14| Aux Vases; MisU S | P |3,813)23 | A | MisL 3,000 
495| 0 21 0 MisL 1,875 
496) 0 1} 0| z 29.6 |x Bethel; MisU S | P |1,692) 9 z ’ 
497) 0 1| 0} z z 31.7 |0.23| Aux Vases; MisU 8 | P }1,723) 9 x 
498} 0 5] O| a £ 37.8 |0.18] Aux Vases; MisU S | P | 1,940) 8 A | MisL 
499| 0| 32] 0 MisL 2,798 
. 500) 0 10} 0} =z > 31.0 |0.22| Biehl; Pen 5 P | 1,760)15 A 
- 501; 0 1} 0] « zr 27.3 |0.25| Palestine; MisU s P | 1,785)18 A 
502) 0 7| 0| z £ 35.2 |0.17| Cypress; MisU § P | 2,300)/12 A 
503] 0 1) 0| = z z ile Paint Creek; MisU S | P | 2,465)15 A 
504) 0 1) 0} z z 36.7 |0.18] Bethel; MisU 8 P | 2,470)10 A 
505! 0 4| 0] z x z Eq Levias; MisL OL | P | 2,633] 6 AC 
506; 0 1} 0} z 2 E Rosiclare; MisL SL | P z| 5 AC 
Boni Ol). 0) 0) -2 z z x McClosky; MisL OL | P | 2,645) 5 AC 
508) 0 0| 0 26 
509] 0| 267| 0 MisL 3,065 
510} 0 17| 0} « z 38.0 |x Biehl; Pen 8 P | 1,720)10 AL 
511} 0 2) 0) a z zs ile Clore; MisU S | P |1,830)10 AL 
512) 0 4) 0| « x a x Palestine; MisU S | P |1,900/13 AL 
513) 0 9| 0) = x zs (ie Tar Springs; MisU S | P |2,100)15 AL 
514) 0} 172] 0) « x 38.6 |0.29| Cypress; MisU iS) P -| 2,250/18 A 
; 515| 0 2) 0] « x z z Paint Creek; MisU 8 | P | 2,550/12 AL 
= 516) 0 9} 0} z £ 36.6 |x Bethel; MisU § P | 2,575/18 AL 
me 517) 0 5] 0} z 2g g |e | Aux Vases; MisU S | P }2,760)15 | AL 
s] ae ct : z z 37.9 |0.38 MeClosky; MisL OL | P | 2,800) 7 AC 
me 520) 0 0} 0) = ra 37.6 |0.26} McClosky; MisL OL | P |2,710) 6 | MC | MisL 2,741 
521| 0 2| 0 : MisL 2,882 
, B22) Ol. 1} 0/300+ Ef x z Pennsylvanian; Pen S | P |1,140)15 AL 
. 523) 0 1} 0| « 2 gz. \|@ McClosky; MisL OL | P | 2,714)10 AC ; 
» «6524) 0 1} 0| z t z |e  |Biebl; Pen § | P }1,750/10 | ML | MisU 2,630 
—-§25) +0} =: 15] 0 4 MisL 2,793 
me 526) 0 2| 0} « z 37.7 |2 | Waltersburg; MisU § | P |1,935]17 } AL 
a 527) 0 1/0) <2 (3 a it Hardinsburg; MisU S | P | 2,115|22 AL 
bp 528] 0 1} 0| x z x fo] Bethel; MisU 8 P | 2,464] 8 AL 
——«*§29) 0 0| 0} z z 38.0 |0.30| Rosiclare; MisL SL | P | 2,640; 9 | AC 
4 530] 0 9|0| « - 60+ 38.0 |0.30| McClosky; MisL OL | P | 2,650) 8 A 
d 531] 0] . 2/0 26 ; 
532] 1/285] 1 G Rite MisL 2,475 
* 533) 0 41| 0| 2 a 32.0 |x Biehl; Pen S | P |1,470)25 AL : 
a 534 z z z |e | Jordan; Pen? § | P |1,520/15 AL 
e 535] 0 1) 0) z z z Ed Palestine; MisU S | P |1,540/10 AL 
536] 0 4) 0; © 2 x Tar Springs; MisU § | P }1,790/15 AL 
a 537| 0] 166) 1) £ 38.4 |e Cypress; MisU S | P | 2,020/15 ALf 
538) 0 2) 0) z z a |x | Bethel; MisU S | P |2,110/15 | AL 
-  539/ 0 1] 0| 2 z z |e | Levias; MisL OL | P | 2,320) 5 | AC 
+540) 0 2) 0} 2 z 36.6 |0.36| Rosiclare; MisL 8 | P |2,350) 5 AC 
Be (541) 1 34| 0} a x 38.4 |0.42| McClosky; MisL OL | P | 2,360) 5 AC | \ 
= 542) 0| 34) 0 2 ; 
i 543] 0 3] 0 ; F Mish 3,50 
644) 0 PAO aed x x z Waltersburg; MisU S | P |1,878)11 ML 
j 545} 0 10} « e 30.0 |0.25| Tar Springs; MisU § | P |1,930) 6 | ML 
= 
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———— 
a 


; 4 Oil 
Oil Production Gas Production ant is f 
Year Total Production, Bbl.c Millions Cu. Ft.e 1944 
, Field, County* ih. 
. ise 
“a covery| = : ex 
& 3 3 f 3S 
gq 5 To End During 5 | ToEnd During) 32 3 i 
Zz Ae | of 1944 1944 || of 1944] 1944 Be e\= 
© SS : 5 
5 as ie 4/8/32 
546) Patton, Wabash...........0ceeceeeees 1940 40 13,000 8,000 0 0 8 Oo} 60 
547 z z F 0 0 7 0} 0 
548! z z z 0 | 0 1 0) 0 
549 Patton West, Wabash................. 1943 400 92,000 75,000 0 0 28 24 0 
550 ‘ z F z 0 0 2 2} 0 
551 z z = 0 0 13 13; 0 
552 z z z 0 0 0 0} Oo : 
553 x x z 0 0 3 3} 0 
554 z z z 0 0 
555 x z 7 ae 0 0 2 0; Oo 
556 = z Z 0 0 6 4; 0 
557 : 2 2) O 
558| Lancaster, Wabash, Lawrence.......... 1940 1,200 936,000! 391,000 0 0 70 36} 2 
559 x z 2 0 0 4 4, 0 
560 z z z 0 0 35 30 1 
561) - z z z 0 0 1 eB 
562 z z z 0 0 29 Ol @ 
563| to 
564] Cordes, Washington................- 1939 1,500 2,888,000; 344,000 0 0 141 3} 2 
565] Dubois, Washington...............-.. 1939 140 120,000 16,000 0 0 10 Oo}. 2 
566] Dubois West, Washington............. 1942 10 6,000 2,000 0 0 1 Oo; 60 
567] Irvington, Washington...............- 1940 800 3,291,000} 437,000 0 0 86 1} 0 
568 z z z 0 0 2 0} Om 
569 £ x z 0 0 76 1) 8 
570 z z = 0 0 
571 z z 76,000 0 0 7 Oo} 600 
572 , 1 0} 60 
573| McKinley, Washington............... 1940 80 180,000 13,000 0 0 7 oOo} 0 
574 A 50 aly F 4 0 0 6 0} 60 
575 x zr zr 0 0 1 Oo; 0 
576) Barnhill, Wayne.......-......0..0005 1939 800 1,782,000 97,000 0 0 65 On 
577 z z z 0 0 1 oO} 1 
578 z *? we zr 0 0 0 0} 0 
579 ~ z x z 0 0 61 0] 6 
580 z zr z 0 0 1 0} 60 
581 2 Ol “Om: 
582! Boyleston Consolidated, Wayne........ 1938 4,300 6,571,000} 1,015,000 0 0 177 14) 5 
583 z z Pd 0 0 2 0} 0 
584 rz z x 0 0 10 0} 0 
585 s zr F 0 0 i Oo} OO, 
586 x x z 0 0 154 10) 4 
587) 10 4 1 
GBS Cisne, Wayne atetir sicalsais ais Bayles alet 1937 940 2,912,000 120,000 0 0 49 Ys 58 
589 ; r z F 7 0 0 2 Ol. Om 
590 é x 2 2 0 0 1 0} 60 
591 P| z z 0 0 46 1 30 
592| | 0 o| 0 
593] Cisne North, Wayne...............0.. 1942 20, 9,000 2,000 0 0 2 0} 60 
BPS Ooi: Waynes. oases Bate sesh sSaehlo 1942 440 777,000 186,000 0 0 18 2) oe. 
595 2| 2| \ "2 0 | 0 16] 2] 0 
596; x ai z 0 0 2 0] 0 
597 re South, Waytie,... 60.006... 1943 360, 86,000 34,000 0 0 8 5 eee 
8| Fairfield, Wayne.........+.s-. 0-00. 1942 40, 10,000 4,000 OL) 0 3] ie 
PO ekt, WY 8s ./te lo vclakita tie, x curse 1941 500 650,000} 237,000. One "0 27 8} 0 
600 ’ z 2 F 0 0 195) 7h 
601 ; z x Pe 0 0 1 LG 
602 | 2| 2 x 0 0 73) - OW 76 
603| Geff West, WOGne sce e deve «i Goce see ns L042 60 47,000 15,000 On 6 3 OY B 
604) Goldengate Consolidated, Wayne...... |1939 1,200 846,000; 548,000 0 0 36 14) ce 
605 | F z 0 0 5 0} 0 
606 z x zt 0 0 2 1; 0 
607 z z x 0 0 2 Oo} 0 
608 £ x « 0 0 14 al 2 
‘609 13.| 10| 0 
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oe Pro- secre Caeser D & Wain Pontad 
ucing? ressure, Lb. shes ; ( eepest Zone Tested” 
; Deo. 1944°°|' per Bq: In of Oilé Producing Formation Pr ind of 1944 
Oil43 4 Elg 
g > | 
Sta sg ise 
g 3s Lae | P aS Bz 
| aie ~ > ae. | - Name and Age/ 4 % or) 2%] 5 Name el 
— 8 Vy om) eS 2's se ° 
Z\e\2.| | a] Ss (| €e |2° 2 |Bd\ag les) 2 ae 
#\2| £3 |8| 3 | £3 |8| Bs ie A |sS| BE 22] & as 
Sie] 7 15) 8 | <7 ja] oF |e 5 IA lk| a A 
546) 0 6| 0 Mi 2,315 
547| o| «sl o| z |e z |e | Biehl; Pen ae lggots dae | 
548) 0 1) 0) « z z x McClosky; MisL OL | P | 2,310} 4 MC 
: 549| 0 28) 0 MisL 2,571 
550} 0 2) 0| z x x Biehl; MisU S| P | 1,542/22 AL 
551} 0 13) 0} « x z x Cypress; MisU S | P [2,029)12 AL 
J 552) 0 1) 0} z £ x keg Bethel; MisU Da ee: [3'139 20 AL 
me 503). 0 3] Ol" « z z z Aux Vases; MisU S | P | 2,283) 4 AL 
: 554 ; z x z |e | Levias; MisL OL |. P | 2,308) 4 AC 
4 555) 0 2) 0} fd £ z Rosiclare; MisL SL | P | 2,308] 4 AC 
556} 0 6) 0) z x x E McClosky; MisL OL | P | 2,346) 6 AC 
557) 0 1) 0 26 
558| 0) 54] 0 ; MisL 2,908 
¥ 559| 0 4/0) z z 39 =z Paint Creek; MisU 8 P | 2,320 22 AL 
A 560} 0 34/ 0) z z 2 f] Bethel; MisU 8 P | 2,530 12 AL 
561} 0 1).01 2 z 2 |x | Levias; MisL OL | P |2,672,11 AC 
562| 0 14; 0; « z 39.8 |0.28) McClosky; MisL OL | P | 2,690} 5 A 
563) 0 1| 0 26 
2 564; 0} 139) 0) «x z 37.4 |0.19| Bethel; MisU § P | 1,260)14 A | MisL 1,560 
i 565| 0 8} 0} x x 38.0 |0.26| Bethel; MisU S | P |1,355} 8 A | Dev 3,535 
m 566) 0 1] 0| « z z | | Bethel; MisU S | P | 1,345] 6 z | MisL 1,685 
“4 567; 0 82) 0 E Dev 3,362 
: 568} 0 1] 0] « z 2 ie Cypress; MisU Ss | P |1,38015 A 
569) 0 7A}\'0) <z G 37.6 |0.16| Bethel; MisU N) P | 1,535)10 A 
= 570 £ z Z x Aux Vases; MisU* S | P |1,605} z A 
= 571) 0 POW oe x 39.0 |0.27| Devonian; Dev L | Cav} 3,090] 5 A 
> 572| 0| 3/0 26 
me 573) 0 4] 0 Dey 2,565 
N 574| 0 4) 0} « z 44,1 |0.18| Bethel; MisU S | P |1,000| 7 A 
j 575| 0 0) 0} z z 41.7 |x Devonian; Dev L_ | Cav} 2,250)10 A 
sf 576| 0 36] 0 MisL 3,855 
me <577| 0 8} 0} x x zie Aux Vases; MisU S | P |3,225)15 AL 
: 578) 0 3G AR) oe 2 C7 2 Ed Rosiclare; MisL OL'| P {38,350} 9 AC 
os 579) 0 27) 0| 2 x 37.6 |0.17| McClosky; MisL OL | P |3,400)12 A 
5 580| 0 0| 0] z x z |e | Salem; Misl L | P |3,795| 8 | AC 
4 581} 0 0| 0 26 
582] 0] 165] 0 MisL 3,495 
: 583} 0|  5| 0| = x 39.6 |z | Aux Vases; MisU s | P |3,095] 7 
+584) 0 10] 0} =z & z  |¢ | Levias; MisL - | OL | P {3,180} 4 | AC 
~  585| 0 1} 0| « z 40.2 |0.14| Rosiclare; MisL OL | P |3,215| 6 AC 
~ 586] 0} 140) 0) = eq 40.2 |0.14| McClosky; MisL OL | P |3,240) 7 AC 
_-587| o| = 0 26 
+588) 0 42) 0 : St. Peter 7,205 
589) 0 21.0) 3% £ 38.5 |x Aux Vases; MisU S | P |3,002] 8 
690] 0 2} 0) z z z  |z _ | Rosiclare; MisL SL | P |3,086| 9 | AC 
a 591) 0 23) 0} x x 35.8 |0.24| McClosky; MisL OL | P |3,117|11 
¢ 592} 0 15| 0 26 
1 ae 4 “a : x z 39.0 |x | McClosky; MisL OL | P {3,170,110 | ML os aeee 
1s. D 
x 595) 0 14| 0) « z 37.1 |0.20| Aux Vases; MisU § | P |2,900/22 A 
596 2)0| = z 87.5 |x McClosky; MisL OL | P |2,970) 3 AC 
, 597} 0 7| 0| « x 39.4 |0.18| McClosky; MisL OL | P }3,3810) 8 AC | MisL 3,389 
* tH 0 : 0) = x 9 x Aux Vases; MisU iS) P |3,235/14 AL ee Mie 
9) 0 27| 0 1s. ’ 
600} 0 19) 0} « 40.4 |0.18 Aux Vases; MisU S | P |3,065/14 AL 
601) 0 1; 0] 2 2 £ z Rosiclare; MisL OL | P |3,089] 4 AC 
= 602; 0 7| 0) & x 34.0 |0.33} McClosky; MisL OL | P |3,135] 3 AC F 
4A 0 3) 0) 2 £ x fe Aux Vases; MisU S | P |8,130,20 AL ee Pe 
» 604) 0 30} 0 ev , 
605} 0} = 1, 0} 2 2 |e | Aux Vases; MisU s | P |3,18015 | AL 
606} 0 0| 0} « z z © Levias; MisL OL | P |3,252| 6 AC 
607} 0 0} 0} z z z [a Rosiclare; MisL SL | P |3,275) 5 AC 
608} 0 16) 0} =z © 34.4 |0.18| McClosky; MisL OL | P |3,3808) 9 AC 
609} 0 13| 0 26 
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TABLE 1.—(Continued) 
. 4 il 
Oil Production Gas Production ees ue 
Year Total Production, Bbl.¢ Millions Cu. Ft.¢ 1944 
Field, County of 
Dis- : 
he > = 3= 
8 covery! = ed 4 = = a 
g 5 To End During |5 |ToEnd| During} $= = E 
Zz Ae | of 1944 1944 || of 1944] 1944 a: 2/\s 
: gs 5 ae 
He =a ax 3 Coie 
610| Johnsonville, Wayne.........-....-..- 1941 4,200; 14,293,000) 1,425,000 0 0 249 2). oe 
611 z z z 0 0 35 2} 0 
612 z z z 0 0 0 0} Oo 
613 2 £ P 3 0 0 207 0 1 
614 : 7 0} 60 
615] Johnsonville North, Wayne............ 1943 40 18,000 13,000 0 0 1 0; Oo 
616 x 3 z 0 0 
617 z £ z 0 0 
618 1 0 0 
619} Johnsonville South, Wayne..........-- 1942 50 13,000 2,000 0 0 2 0| 0 
620 x z x 0 0” ; 1 0} 60 
621 z zr z 0 0 1 0) 60 
622| Johnsonville West, Wayne............ 194298 40 3,000 2,000 0 0 2 (1) ee) 
623 x z z 0 0 1 0} 600 
624 z x x 0 0 i 0| 0 
625] Leech Township, Wayne.............. 1938 240 439,000 38,000 0'; 0 14 ()) ee) 
626) Mayberry, Wayne..............0.00-5 1941 330 195,000 34,000 0 0 6 0} 600 
627] Mt. Erie North, Wayne............... 1944 60 16,000} —- 16,000 0 0 4 4, 0 
628 x z z 0 0 i Lh} 20 
629 x zr z 0 0 3 3} 0 
630! Mt. Erie South, Wayne............... 193939 360 119,000 69,000 0 0 10 LL 8 
631 z z z 0 0 4 0} 0 
632 x Zz z 0 0 2 0} 0 
633 x x z 0 0 2 1| 70 
634 z 7 £ 0 0 2 0} 0 
635 0 0} 0 
636] Rinard, Wayne.............. Cree 19374¢ 20] ° 15,000 0 0 0 2 0| 0 
637 x £ s 0 0 1 0} 60 
638 ( x x Cy 0 0 1 0} 60 
J689|| Sims, Wayne. 0s. fares «se. bleeigs oe 1941 1,740 3,103,000} 490,000 0 0 61 1). ee 
640 x x z 0 0 13 a) 0 
641 x z z 0 0 30 0} 0 
64, 18 0| 0 
643] Sims North, Wayne................0- 1942 1,040 1,068,000 469,000 0 0 37 8 1 
644 2 x < 0 0 24 3} 0 
645 x x = BD) 0 0 0| 0 
646 z x x 0 0 3 0} 0 
647 z & x 0 0 9 5) 1 
648 2! oO] 0 
649| Aden Consolidated, Wayne, Hamilton... |1938 2,200 4,421,000} 537,000 0 0 89 2) 40 
650 x F 4 4 0 0 4 2} 0 
651 2 z £ 0 0 
652 C x x 0 0 
653 £ 2 x 0 0 75 0} 0 
654 Ae 3 10 0} 0 
655} Burnt Prairie, White................. 1940 600 566,000} 187,000 0 0 33 13} 0 
656 < 2 cd 0 0 6 6} 0 
657 z eo z 0 0 0 0} 0 
658 x £ x 0 0 2 Oo} 0 
“44 x € x 0 0 25 71 58: 
0 Oo} 0 
661) Calvin North, White................. 1943 600 478,000} 350,000 0 0 42 18} 0 
662 F z x x 0 0 1 1| 0) 
663 ed £ z 0 0 23 10) 0 
664 z x x 0 0 0} of o 
665 z z = 0 0 1 0) 0e 
666 x x x 0 0 9 5} 0 
667 © x “4 0 0 2 ) 
668 z Zz x 0 0 4 0} 0 
669 x x x 0 0 1 1}. @o 
670 1}. oe 
eee 
38 Abandoned 1942, revived 1943. ¢ 


39 Abandoned 1941, revived 1942. ; 
40 Abandoned 1941. ~ 
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ig Pro- oe Ghanaster = ioe 
ucing? essure, Lb. pa i 4 eepest Zone Tested? 
Deo. 1044 | por Ba, In of Oilt Producing Formation to End of 1944 
Oil4s = &. a 
E ela 
he = Q, 
3 Pe Py id Name and Age? ss ta ze Name 
| 2/3 Ee 2& \se x | s3/S2\E2) 3 “ 
lel ge|.|2 | Sz (| 2 ee e feclzzleal € ge 
| 5 as oo S| 8p la 5 a 25 a eS Bo 
Sle | 23 S| 2 | a= le] 63 ee 8 |Es|Se\e<| ar 
610| 0) 245 0 D 
611; 0| 38, 0| « z 39.4. 0.14] Aux Vases; MisU s | P [300020 | aL | ye 
612) 0 2) 0} «x x x x Levias; MisL OL | P {3,132/10 AC 
613) 0 169) 0} 39.4 |0.16) McClosky; MisL OL | P |38,159/15 A 
Bs 0 a5 0) 26 
615| 0 0 MisL 
616 F z z |e |Levias; MisL2s on |p laisai5 | ac] 5,20 
617). x x x x McClosky; MisL?5 OL | P |3,254| 3 AC 
618; 0 1| 0 26 
619) 0 2| 0 MisL 3,266 
620) 0 1) 0). 2 & 39.0 |z Aux Vases; MisU 5 P |3,087/20 x , 
a : : ° x x Cn male McClosky; MisL OL | P /3,180) 3 z 
MisL 1 
623; of toi 2 | 2 2. le “Vhux Vests; Mie s |p |297013 | ML] aaae 
624) 0 0] 0| z x z x McClosky; MisL OL | P |3,107} 2' | MC 
625) 0 10) 0) =z x 39.0 |0.19) MeClosky; MisL OL | P |3,430) 6 AC | MisL 3,485 
ve . s 3 £ z 38.0 |0.16] McClosky; MisL OL | P /3,340/13 AC | Dev 5,377 
MisL 1354 
628] 0| 1/0, = z z |e | Aux Vases; MisU s | P {310019 | ML| gs 
a4 4 Y z x x x McClosky; MisL OL | P /|3,236] 4 MC 
MisL 3,281 
631] o| 2/0| z | 37.2 |0.14| Aux Vases; MisU s |p |go70l5 | aL | 
632| 0 210) ce & z |e | Levias; MisL OL | P |3,120|'8 | AC 
633} 0 1) 0) z Zz z |e | Rosiclare; Mish OL | P |3,155}10 | AC , 
os 0 ; 4 x £ 31.7 \\2 McClosky; MisL OL | P |3,165/10 | AC 
5} 0 6 
636| 0 0} 0} ' MisL 3,154 
637} 0 0} 0| «z © x x Aux Vases; MisU 8 | P |2,955}15 AL 
638) 0 Au x © 38.5 |x McClosky; MisL OL | P |3,145] 5 AC ae 
639] 0 is 3,487 
640| 0 17| 0} «= z 40.4 |0.20| Aux Vases; MisU S | P |3,013)15 | AL 
641) 0 29) 0} « x 39.1 |x McClosky; MisL OL | P {3,150} 8 AC 
642) 0 13] 0 26 
643| 0| 36) 0 MisL 3,276 
644! 0 18] 0) = x ee Aux Vases; MisU S | P |3,040/10 AL 
645} 0 1; 0| = x x Fe Levias; MisL OL | P {3,110) 8 AC 
646) 0 3] 0} x x e Rosiclare; MisL OL | P }8,150) 8 AC 
647} 0 6| 0| «x x 37.5 |0.19| McClosky; MisL OL | P {3,185} 5 AC 
648) 0 8] 0 26 
649] 0 83] 0 : Dev 5,395 
650} 0 14] 0) =z x £ x pen Vases; MisU he E Ae bs i 
651 z x £ x evias; F 
652 x z Eee Nig Rosiclare; MisL OL | P |3,300} 8 AC 
653| 0 52!.0| & x 40.0 |a McClosky; MisL OL | P |3,350} 8 A 
654| 0 17] 0 26 : 
655| 0| 31) 0 MisL 3,532 
656) 0 8| O| « z x x Aux Vases; MisU S | P |3,260\18 AL 
657| 0 2) 0} = & 39.0 |x Levias; MisL. Ohne a| 5 AC 
658) 0 (Oe © 2 Ed Rosiclare; MisL OL | P /3,339| 7 AC 
659} 0 19} 0) x 37.0 |0.28 McClosky; MisL OL | P |3,400/10 AC 
660) 0 2) 0 6 : 
661; 0 41] 0 MisL 3,280 
662| 0 6} 0} 2 x x kd Buchanan; Pen S | P /1,088\26 | ALf 
663] 0| 15/0] 2 z 30.0 |0.29| Biehl; Pen § | P |1,520/10 | ALf - 
664) 0 14.0)) oe z bo ie Palestine; MisU, 8 P | 2,140/18 ALf 
665) 0 6} 0} =z x Zz x Waltersburg; MisU S | P |2,260/10 | ALf 
666} 0 5) 0} z & 34.0 |0.30| Tar Springs; MisU S | P |2,320)12 | ALf 
667| 0 2} 0| = £ 38.4 |0.19| Bethel; MisU 8 | P |2,815)11 | ALf 
668] 0 4| 0| 2 z " @ Ee Aux Vases; MisU S | P | 2,880|18 AL 
669] 0 1) 0} 2 x ee McClosky; MisU OL | P |2,996)16 | AC 
670| 0 1] 0 
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Oil Production Gas Production | a tle f 
Year Total Production, Bbl.¢ Millions Cu. Ft.¢ 1944 
Field, County of 
Dis- 
covery] J zg £5 ' 
5 To End During |5_ | ToEnd| During 3A 3 3 
a of 1944 1944 ay of 1944] 1944 | 2S | 2 F 
$5 ge I 
is is ea} s| 4 
Sat TT Nate Metta «, dae badd se- pate aioe 1940 30 6,000 500 0 0 2 0} 0 
mene ae z = z 0 0 1 0} 0 
x z z 0 0 1 0} 0 
Carmi North, Whtte...............065 1942 50 66,000 21,000 0 0 3 0} 60 
z z z 0 0 
x z z 0 0 3 0|} Oo 
0 0|} Oo 
Centerville, White..............0-008- 1940 60 218,000 31,000 0 0 5 0; 0 
Centerville East, White............... 1941 700 1,270,000 296,000 0 0 44 4, 2 
z r z 0 0 24 1) 0 
z = z 0 0 3 2). 0 
e z z A. 0 1 0; 0 
z z z 0 0 5 1} 0 
z z z 0 0 
z z z 0 | .0 10 0 2 
Moncord, Whites os ic.cshs,e a oleniaeeaeas 1942 700 602,000' 574,000 0 0 46 39] 0 
z x z 0 0 15 12)" 0 
2 £ z 0 0 9 9} O 
z z z 0 0 8 5} 0 
* z x 0 0 1 0.60 
z z | 0 0 10 10} 0 
; 3 3} 0 
Concord South, White.:...........2.. 1944 20 z x 0 0 2 2; 0 
Epworth, White... 20. dss saad peunees 1941 110 198,000 43,000 0 0 ll 0} 0 
2 z c 0 0 2 Ol. 8 
x x z 0 0 7 0} 0 
z z z 0 0 1 0} 0 
z z z 0 0 ad 0} 0 
Goasatt, White iii nic: vcs sc eeigice nies 1943 40 500 200 0 0 1 0} Oo 
Grayville West, White.............00. 1941 20 40,000 8,000 0 .0 3 0; 0 
‘ x z z 0 0 sf o| 60 
x z z 0 0 2 0} 60 
Berna, White a is. cased ned ee 1940 400 208,000 116,000 0 0 24 10} 0 
2 z z 0 0 4 0; 0 
z z x 0 0 2 2} 0 
z z x 0 0 4 0} 0 
x z x 0 0 5 2 0 
z z| x 0 0 2 0} 0 
x x z 0 0 7 6} 0 
; : ’ 0 0} 60 
HOR: (FAG vets cavcatbinsa:s Aah meta 1940 1,060 2,941,000} 240,000 0 0 69 5} 2 
: x z z 0 0 0 0; 0 
z x 2 0 0 5 0} 60 
F z z 0 0 38 5| 30 
z x a 0 0 2 0} 02 
z z 2 0 0 1 0} 60 
z x x 0 0 * ‘ 2 
Maunié, While. ..s0 cclesicanciv erates 1941 60 29,000 9,000 0 0 3 en) 
z z s 0 0 2 0} -0 
: , z 4 x 0 0 J, 0} 0 
Maunie North, White.............0005 1941 240 122,000 64,000 0 0 13 5| 0 
z z z 0 0 
z x zt 0 0 0 0} 60 
z x z 0 0 5 3} 0 
z x z 0 0 1 1) 0 
z z 2 0 0 0 0) 0 
z z z 0 0 5 ¢ . 
Maunie South, White................. 1941 1,000 1,625,000] 260,000 0 0 78 4, 0. 
. z z z 0 0 5 0; 0 
P z z z 0 0 3 3} 0 
z 2 z 0 0. 34 [') i) 
z z z 0 0 1 0} 0 
2 z 2 0 0 20 1) 0 
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| | 
je Ero: eer dkaok Character | D + Zone T sed 
ucing? ressure, \e sars ] ; | Veepest Zone lested? 
Dec. 1944 per Sq. In.5 of OilF Prodesiog Formation to End of 1944 
Oil4s e id i 
o i 
8 ; ‘3 g 2 
oO al : a, i AZ 
Pa) Ay Name and Age/ lieaienilvane Name 
wo! S ee aa a ee 8 [sel eeleal 3 ae 
2/2. | 1a | Se fl 28 lg gS eelsalse) 2 ae 
el €2\.| 2] sf |g] eS as g /20/a3\2u| 2 as 
2/85 \8| 3] Fe ls) ge [Ss SS 5/R2/55) 3B aS 
fl dF id] 8 | am [a] G2 lh A [aa] se lea) & an 
0 1; 0 MisL 3,282 
0 0} 0} « z z |e |Levias; MisL OL | P |3,130) 8 | MCE ; 
0 1] 0} z x z x McClosky; MisL OL | P |3,150} 4 | MCf 
0 3/0 MisL 3,418 
x z ee O¥prees: MisU25 S | P |2,935/10 AF 
: H 2 z 37.0 |0.14 Aux Vases; MisU iS] P |3,280/15 AF 
0 5] 0) « = 36.8 |0.17| McClosky; MisL OL | P |3,360] 5 AC | MisL 3,600 
0 41| 0 MisL 3,365 
0 22) 0| « = 37.2 |0.20] Tar Springs; MisU S$ | -P | 2,500/30 ALf 
0 31 0) zx z pale Ake Cypress; MisU ' S | P |2,915]10 AL 
0 1) 0} =z Ee 2 |e Bethel; MisU S | P |2,960/18 AL 
0 5] 0} « 2 x xt Aux Vases; MisU S |P |3,080)11 AL 
x x z | | Levias; MisL25 OL | P |3,175| 4 | AC 
‘ : & £ 40.0 |x McClosky; MisL OL | P }3,250] 5 AC 
1 44| 0 ; ; . MisL 3,115 
0 15| 0} « x 37.0 | Tar Springs; MisU S | P |2,270|15 AL 
0 6} 0} z z x x Cypress; MisU 8 P | 2,623/10. AL 
0 8} 0} z z x 4 Aux Vases; MisU S | P |2,905/15 AL 
0 1} 0} z zt z tog Levias; MisL - OL | P | 2,930] 8 AC 
1 . £ a z x McClosky; MisL OL | P| 2,989/10 AC 
0 : 
0 21 0] 2 x x Lz Tar Springs; MisU S | P |2,300)20 | MF | MisL 3,096 
‘0 10} 0 MisL 3,195 
0 2] 0] = z x x Degonia; MisU S | P | 2,090) 6 A 
0 6} 0} = £ 36.2 jz Clore; MisU § P | 2,070/15 A 
0 1/0} z x z 2 Palestine; MisU 8S | P |2,100/15 A 
0 1] 0] « z £ Fo Bethel; MisU _ S | P |2,825/16 x 
0 1/0) zt be lke McClosky; MisL OL | P |3,080} 3 | MF | MisL 3,090 
0 2/0 ‘ MisL 3,275 
0 1} 0] z x 37.0 | Cypress; MisU 8 | P |2,870/16 | MF 
0 1) 0] z x ze McClosky; MisL OL | P |3,18010 | MF 
0 21) 0 MisL 3,394 
0 4] 0) « i 28.0 |z Pennsylvanian; Pen 8s | P 1,500 15 A 
0 J} 0) a x x Pennsylvanian; Pen 8 P | 1,750 18 MF 
0 3| 0] «x 2 37.2 |0.24) Tar Bprings: MisU S | P |2,260)15 AL 
0 2) 0) 2 = x Ey Cypress; MisU S | P |2,660 10 AL 
0 210) 2 x z |g | Bethel; MisU S | P | 2,790.10 AL 
0 7) Ol. 2 x x tz Aux Vases; MisU 8 | P | 2,920/13 AL 
0 2) 0 oy 
0 60] 0 ; MisL 3,246 
0 ion 2 £ x z Waltersburg; MisU S | P |2,270) 8 AL 
0. 4| 0} 2 x 36.4 |a Tar Springs; MisU S | P | 2,385)12 | ALf 
0 31) 0| z z 38.4 |0.30) Hardinsburg; MisU S | P |2,500\18 AF 
D2. ON) ze z 38.0 |r Cypress; MisU S P | 2,720\20 AL 
0 1) 0) « z z |e | Bethel; MisU 8 | P | 2,850)15 | AL 
0 17| 0} 2 z 39.0 |0.20) McClosky; MisL OL | P |3,060)15 | ACf 
0 4/0 ee 
0 21 0 MisL 3,050 
0 1] 0] z 2 Se LIe Pennsylvanian; Pen S | P /1,310/10 AL 
0 0} 0} = ig 38.0 |x Palestine; MisU S | P | 2,010! 6 AL L 
0 13! 0 MisL 3,120 
z z z |¢ | Cypress; MisU25 8 | P /2,660)12 | AL 
0 Li 0) 2 & 2 Ae Paint Creek; MisU 8 | P |2,775/11 AL 
0 4) 0} « x 36.5 |z Bethel; MisU 8 | P | 2,825/15 AL 
0 1} 0) # Ed x ao Aux Vases; MisU S | P |2,940\18 AL 
0 LO). 2 z oe [7 Levias; MisL OL | P {3,015} 5 AC 
0 2.0) 2 z oe ic McClosky; MisL OL | P |3,075)16 | AC 
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0 Fe 0 MisL 3,091 
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0 3] 0} 2 & oc. |@ Degonia; MisU 8 | L /1,905) z AL 
0 81.0). = z 33.8 |0.28) Palestine; MisU S | L |2,010/18 AL 
0 TG) 2 fe Tee Waltersburg; MisU S | P |2,210/19 AL 
0 20} 0} z z le Tar Springs; MisU S | P |2,245/15 AL 
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TABLE 1.—(Continued) 
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TABLE t.—(Continued) 


ee ee SSSSSSSSFSFSFSSSsSMSSsSSSFSSsssFFMeeFs 


Wells Pro- Reservoir 
: Character . . Deepest Zone Tested? 
7 res 
Donte ari Sa. ‘ae of Oils ee aes to End of 1944 
= = = 
Oil48 b z a 
5 3o¢ a 
3) 4 Pe 
y fa - Name and Age 2 3 es en Name 
ao) © 3 ra = ce 3. 3 
te) g- Ss || pe [gs $ [ssi oslsel 8 ‘Se 
els-||a| Ss lel 8 1° 2 fgo|es |S] € as 
EF) Sse [al S wt 18 4 ae a & 5/6 3 is 8 are 
° es = fz) 2 a & ‘2 mq 
&| 27 |S] 8 | 27 jal 6? [ae 8 |Es|Aele| 8 ar 
0 2) 0) « 2 39.0 |x Cypress; MisU iN) P | 2,565) 8 AL - 
0 8| 0} z zt £ x Aux Vases; MisU § P | 2,845/14 AL 
0 1) 0} z x x Fd Levias; MisU OL | P |2,865|18 MC 
0 1/0] z x x x McClosky; MisL OL | P | 2,870) 2 MC 
0 3) 0 26 
1} 684] 0 G ‘ MisL 3,220 
0 2) 0) « z x z Jamestown; Pen § P 717|13 AL 
0 8} 0} « x x E> Biehl; Pen 8 | P |1,850/20 AL 
0 21/0) 2 x 37.6 |0.49| Waltersburg; MisU § P |2,155)20 AL 
0 27| 0} z z 36.8 |0.19| Tar Springs; MisU: S | P | 2,215/20 AL 
0 27| 0| =z z 39.0 |x Cypress; MisU 8 P | 2,570/30 AL 
0 11] 0} zx x 38.0 |r Paint Creek; MisU S P | 2,660 20 AL 
0 100| 0) z 36.0 |0.24| Bethel; MisU $ P | 2,700)\25 A 
1} 154) O| td 36.4 |0.19| Aux Vases; MisU S | P |2,825/15 AC 
0}. 2} 0] « ns z x Levias; MisL OL | P /|2,900} 5 AC 
0 2) 0) « z x x Rosiclare; MisL SL | P | 2,905/10 AC 
0 86) 0} «x z > 39.2 10.20) McClosky; MisL OL | P | 2,925} 8 | AC . 
3) 0 26 
0 a 0 MisL 3,207 
0 1) 0}. x x z Waltersburg; MisU 8 P | 2,250/20 MF 
0 0] O| a z x Ea Tar Springs; MisU S | P |2,355/16 MF 
0 fA) 0}. 2 x x ‘c Bethel; MisU 8 | P |2,820)15 MF 
0 0} 0} z z 38.0 |x McClosky; MisL OL | P |3,010) 8 MF Riss abe 
22) 0 is b 
° 4; 0) « 2 36.4 |0.27| Tar Springs; MisU 8 P | 2,100/10 ALI 
0 1) 0) = z 38.0 jx | Hardinsburg; MisU S | P |2,250) 7 | ALf 
0 8) 0} « 2 38.0 |x Cypress; MisU. S | P | 2,485/12 ALf 
. 2 2 2 i, Bethel; MisU25 S | P |2,630|} 9 | ALf 
0 3} 0} 2 ¢ 39.0 |x Aux Vases; MisU S | P |2,715|17 | ALE 
0 2) 0) « z 38.0 |x McClosky; MisU OL | P {2,880} 6 MC 
4 0 26 , 
Q 2} 0) « x z x Tar Springs; MisU § P | 2,175/10 ML — oe 
j 0 i ev f s 
0 a 0} 2 z z xz Pennsylvanian; Pen S | P-| 79510 | MF 
0 6.0], a x z |__| Pennsylvanian; Pen S | P |1,340/10 | MF 
0 Ol se z 36.2 |0.22| Pennsylvanian; Pen S | P |1,450)15 MF 
0 8] 0} a £ = x Degonia; MisU S | P /1,975/10 MF 
0 4| 0} a x 36.0 |x Clore; MisU_ S | P |2,010/10 | MF 
0 210) « x 36.0 |x Palestine; MisU_ S | P }2,050/10 MF 
0 10} 2 x x x Waltersburg; MisU S | P |2,280) z MEF 
0 35] 0} 2 a 36.0 |x Tar Springs; MisU 8 P | 2,295/15 ALf 
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0 8/0] z x 39.4 |e | Aux Vases; MisU S | P |2,880/15 | AF 
0 0} 0} z x x x Rosiclare; MisL SL |} P |2,960/10 AC 
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0 11} 0 a6 : 
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0 48) 0 5 : * 
2 z z |x | Tar Springs; MisU 8 | P |2,295|16 | MF 
3 H 0 zt x x x Cypress; MisU S | P | 2,660)12 | MF 
0 19| 0| =z 2 fo] x Paint Creek; MisU 8S | P | 2,800)22 AF 
0 1] 0} « Z x x Bethel; MisU 8 | Pj 2,813) 8 AF 
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0 4| 0] « “2 z  |z | Levias; MisL. OL | P | 3,085} 5 | AC 
0 1} 0} z z z |z | Rosiclare; MisL 8G) /P z| z | AC 
0 5} 0} « x 35.8 :|0.26} McClosky; MisL_ OL | P }|3,070/10 | AC 
Be pli at Mish 3,173 
0} 143) 0 t = 8. , 
° z 32.1 |0.28| Waltersburg; MisU § | P |2,230)11 AL 
0 % 0 x z |e | Cypress; MisU § | P |2,655)10 | ALf 
0 3} 0) = £ 2 vit Paint Creek; MisU S | P|2,805|14 | ML i 
0 1] 0} « zr 1a, *\e Cypress; MisU S | P | 2,830) « A ee pase 
e 
5 6 } o Ce GY Ne Waltersburg; MisU" 8 .| P |2,170)15 AL 
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In 1943, some 22,905 acres were added, 
2,690 acres in new fields and 20,215 acres 
in older fields. 


DRILLING 


During the year, 1991 wells were drilled 
for oil or gas. In addition five completions 
of gas-input wells and six of wells for salt- 
water disposal were reported, and there 
was an unknown number of unreported 
input wells. Of the 1991 wells drilled for 
oil or gas, 1217 were oil wells, 6 were gas 
wells, and 768 were dry holes. Producing 
wells made up 61 per cent of the wells 
drilled, an increase of 2 per cent over 1943. 
Of the total number of wells drilled, 430 are 
classified as wildcat. Of this number 70, or 
16 per cent, were successful in obtaining 
production, as compared with 94 successful 
completions (20 per cent) in 1943 (Tables 
2A and 2B). Of the 430 wildcat wells 
completed in 1944 (Table 4), 261 were 
more than 2 miles from production, and of 
these, 28 (or rz per cent) were successful. 
For comparison, 243 wildcat wells were 
more than 2 miles from production in 1943, 
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and of these, 29 (or 12 per cent) were 
successful. Table 2D is a list of, selected 


dry wildcat wells, including deep-pool 


tests and wildcats in nonproducing parts 
of the state. 

A summary of drilling by counties for 
the year is given in Table 5. 


Exploration Methods 


Of the 430 wildcat wells drilled (Table 4), 
18 per cent of the 364 known to have been 
located, by scientific methods were success- 
ful, as compared with 22 per cent success 
for wildcats thus located in 1943. The total 
footage of wildcat wells drilled in 1944 was 
1,073,714 ft. of which a total of 192,167 
ft., or 18 per cent, was drilled in success- 
ful wells. 

Subsurface geology and seismograph sur- 
veys were used in locating 85 per cent of the 
wildcat wells drilled in 1944 in Illinois. 
New pools were discovered by the following 
methods: subsurface geology, 15; seismo- 
graph surveys, 7; seismograph and sub- 
surface geology, 3; nonscientific, 3. 


TABLE 1.—(Continued) 


Field, County 


Area Proved, 


| Line Number 
Acres? 


s 
or 
HRRRRRARR 


80! 
810] Mill Shoals, White, Hamilton, Wayne... 


329,050/1 


#2 Total from U. S. Bureau of Mines monthly report. 


Oil Production 


Number of Oil 


Gas Production and/or Gas Wells/ 


Total Production, Bbl.¢ Millions Cu. Ft.¢ 1944 
3~ 
= z 
To End During ‘o End} During Bs e 
of 1944 1944 of 1944) 1944] 25 3 
| Ue 
x 0 0 0} 0 
x 0 0 Tt 70. 
x 0 0 
x 0 0 2) 0 
L 0 0 1) 40 
x 0 0 
z 0 0 0} 0 
3,452,000 0 0 H t 
x 0 0 Ci} ies: # 
a 0 0 
x 0 0 
x 0 0 0 
642,407,000} 72,946,000 6,126 100 3 
,103,768,000| 77,413,000 8,552 15 668 
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The number of seismograph parties 
operating throughout the year, by months, 
was as follows: 


Jan. Heh eel yaw e ered eer oy 12 
Feb. TESTA O RN ee tome o 
Mar. BRAM ROOD EL. etek ee sien 2 
April el EXO C oeo shale thermo ae 
May ae NOME care vie © 
[intone Saetraeee 38 ol WROD eh? Aisa Rot 
seotal party iMon ths). fer ccc, cca eee 33 


In terms of party months, the amount 
of seismograph work done in [Illinois in 
1944 dropped to about 4o per cent of the 
1943 total, which was 85 party months. 

No pre-Mississippian pools or new pro- 
ducing formations were discovered in 
Illinois in 1944. Dry Devonian tests were 
drilled in three Mississippian pools: Dale- 
Hoodville, Johnsonville, and Mayberry; 
and as edge wells of two other pools: Dix 
and Johnson South. None of the Devonian 
tests that were drilled in areas of shallower 
production found any large porous zone in 
the Devonian comparable with that which 
produces in the Salem and Centralia fields. 
A selected list of dry tests for the year 
is given in Table 2D. 


A noteworthy deep test was the Ohio 
Oil Company’s Shaw No. 1 well near 
Tuscola, Ill., which was dry and was 
abandoned in December 1944, at a total 
depth of 4151 ft., and was finished in the 
Mt. Simon sandstone of the Cambrian 
system, top of the Mt. Simon at 4o45 ft. 
Oil stains were found in the “Trenton” 
limestone but no oil shows were found 
below that. This well was located on top 
of a large dome of several hundred feet 
closure in the LaSalle anticlinal\ belt, and 
in an area where the uppermost bedrock 
is Devonian limestone. 


DEVELOPMENT 


Drilling during 1944 was concentrated 
in elght counties: Clay, Edwards, Hamil- 
ton, Jefferson, Richland, Wabash, Wayne, 
and White. Wayne County led in activity 
with 330 completions, of which 242 were 
producing wells. Jefferson ranked first in 
discoveries for the year with four new pools, 
including the three that had produced the 
most oil by the end of the year: Boyd, 
Divide West, and Roaches North. Fields 
in which the greatest number of producing 


TABLE 1.—(Continued) 


Wells Pro- Reservoir 7 d 
vara, [Pee | | Car Prods ration Dep Feet 
ec. ; dns 
| ur 
e aL 
z we S| 
Blas an [Ae 
aed a Name and Age? a os -) ef Z Name : 
ao] o os be Br] a ce > Ae 
| | 2 = \S8|S5 [84] 2 3A 
al 2 | se |8/ 82 [Ss BESIBE(SEI 2 as 
5| 2 | 27 |e] S* a4) 5 RNAS les) a A 
31.7 |0.25| Tar Springs; MisU S | P |2,240)12 AL 
. - e 32.0 |x Gora: MisU S | P |2,560/15 AL 
2 by ie, En Paint Creek; MisU 8 | P | 2,750)12 A 
0| z & 39.0 |x Bethel; MisU _ S | P |2,760/17 A |. 
0. = 2B eeila Aux Vases; MisU S | P | 2,880|18 AL 
z x a2 | | Levias; MisL25 OL | P |2,950} 8 | AC 
Oh ox x Ze McClosky; MisL OL | P }2,970} 5 AC 
. MisL 3,520 
0 0.14! Aux Vases; MisU S | P |3,220/16 
z | Levias; MisL25 OL | P |3,317/11 Cc 
£ Rosiclare; MisL*5 SL | P /3,844] 8 AC 
0.16] McClosky, MisL “OL | P |8,440) 5 | A 
26 
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TABLE 3.—Compbletions and Production in 
Illinots since January 1, 1936 


edt Production, Thousands 
Num-| ber of of Barrels 
Period ber of | Pro- 
of Time See duc- 
Pie ange New 1d 
tions«| Wells | Rivide? (Risldsé«| Totalé 
93 52 4,445 
-| 449 | 202 2,884) 4,542 7,426 
-| 2,541 |2,010 19,771] 4,304 | 24,075 
-| 3,675 |2,070 | 90,908] 4,004 | 94,912 
-| 3,829 |3,080 | 142,969] 4,678 | 147,647 
3,838 |2,9025 | 128,093] 5,145 | 134,138 
.-| 2,016 |1,179 | 101,837| 4,753 | 106,590 
-| 1,791 |1,087¢ | 77,586) 4,674 | 82,256 
127 78 6,426 357 6,783 
130 86 6,030 361 6,391 
113 69 6,315 389 6,704 
138 88 5,983 357 6,340 
127 719 6,216 308 6,614 
176 III 5,807 366 6,263 
214 122 6,023 352 6,375 
188 112 6,137 402 6,539 
201 135 5,880 372 6,261 
178 104 6,141 378 6,519 
199 | 127° 5,906 369 6,275 
200 | 124 5,983 366 6,349 
Total....| 1,991 |1,235/ | 72,946) 4,467 | 77,413 


2 Includes only oil or gas producers and dry holes. 

b Production figures based on information furnished 
by oil companies and pipe-line companies. 

¢Includes Devonian production at Sandoval and 
Bartelso. ‘ 

4 From the U. S. Bureau of Mines. 

¢ Includes 22 wells formerly dry holes. 

f Includes 12 wells formerly dry holes. 


wells were drilled during 1944 include 
Albion Consolidated (Edwards County), 
Bible Grove (Clay-Effingham Counties), 
Clay » City Consolidated (Clay-Wayne 
Counties), Mt. Carmel (Wabash County), 
Noble (Richland-Clay Counties), and Phil- 
lipstown Consolidated (White County). 


FEDERAL WELL-SPACING REGULATIONS 


A change in the regulations of the Petro- 
leum Administration for War governing 
well spacing in Illinois pools, which was 
put into effect in April of 1944," is re- 
flected in‘a decreased percentage of wild- 
cat completions for the year as compared 
with 1943. Although the number of wells 
drilled for oil or gas increased from 1791 


1Supplementary Order No. 5, as amended 
Apr. 19, 1944 to Petroleum Administrative 
Order No. 11, as amended Jan. 1, 1944. 
(Applicable to petroleum production operations 
in the Illinois basin.) 
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in 1943 to rogt in 1944, the number of 
wildcat wells decreased from 461 wells to 
430. 


TABLE 4 —Wildcat Wells Drilled in I. llinois 


im 1944 
Num- 
Num- Percentage 
Method of Location ber of We ivf of Wells 
Wells aa ees Successful 
GeGlog yard ceytes paces 273 44 16.11 
Seismograph..'.......... 70 16 22.85 
Geology and seismograph 21 4 19.04 
Total scientific........ 364 64 |G ot7.58 
Nonscientific...........¢ 59 6 LONE 
Unknownacnn tne 7 fe) ° 
LOCALS Renta bales ars aay: 430 70 16.27 


The revised regulations permitted drill- 
ing of twice as many lime or deep sand 
wells per 40 acres as under earlier spacing 
patterns. The immediate effect was a 
tendency to drill additional wells in proved 
areas that had been developed on wider 
spacing patterns during the preceding two 
years. With drilling limited by the number 
of rigs and amount of material available, 
the amount of wildcatting necessarily 
decreased. By the end of the year the 
majority of these additional locations had 
been drilled. 


Economic DaTA 


Posted prices for Illinois crude oil in 
1944 remained $1.37 for the central basin 
fields, Salem area, and Griffin area, and 
$1.22 per barrel for oil in the old South- 
eastern Illinois fields. The value of crude 
oil produced in Illinois during 1944, exclu- 
sive of premium payments, amounted to 
approximately $105,385,760. 

The Office of Price Administration’s 
stripper-well premium plan provided that 
price premiums should be paid, beginning 
Aug. 1, 1944, for production from pools 
that had an average production per well 
per day in December 1943 of less than 9 
bbl., in accordance with the following 
schedule: 
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AVERAGE PRODUCTION PER WELL ADDED PRICE 


PER DAY IN DECEMBER 1943 PER BARREL, 
CENTS 
From 7 to 9 bbl. 20 
From 5 to 7 bbl. 25 
Less than 5 bbl. 35 


The premium is paid by the Defense 
Supplies Corporation to the oil purchasers, 
who add the amount of the premium to the 
regular price paid to the producers. 
Federal premiums were granted in a total of 
54 pools between Aug. 1 and Dec. 31, 1944. 

Total footage of wells drilled for oil or 
gas in Illinois during 1944 was 5,185,408 ft. 
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Of this amount 3,194,316 ft. was drilled in 
producing wells. On the basis of an esti- 
mated average cost of $3.50 per foot of 
drilling, the total cost of drilling was about 
$18,150,000. A total of 1,073,714 ft. was 
drilled in the 430 wildcats completed dur- 
ing the year. Using the same estimated 
figure of $3.50 per foot, the cost of wildcat 
drilling amounted to $3,760,000. The 
average depth of all wells completed in 
the state in 1944 was 2604 ft, as compared 
with 2573 in 1043. 


TABLE 5.—Summary of Drilling and Initial Production in Illinots for 1944% 


Number of Wells 
Drilled in 1944 


f County 

Total 

Comple- 
tions 
SEL eeyares Sea Weal «Ghd nite) ofan te! Shere mustoua Ais iho ane 18 
Gia rien ST aR a). Tete kee ation 22 
Clate Som inte al vi hittiass ars) Maken ota aol ies 176 
Chinboriior cg Fash eee heehee et aus on ieee ate 19 
(61a) EER RAR re yea RATA PCa” c 14 
ELA WLOLG corel Oe site oil awenepise ete: ehale ts ae ene 5 
Crmberland 4370 rua bres dsuaciuant tee eid 5 6 
DOULA syste ote atrot.s.0 tie eerie vest vhatmemrare 2 
ia ARS ars:a). Gi oatpat ae ea bide « «abate « shed et 143 
TERI EARIL ed ath ciWes fc Metotian tela tele doarts- a age tera ats 38 
PREV GULE ARs tihare soft. slau Whe wile stars ace eee 19 
DS ilioraeretorekexe, val 5! speimicede sie RSE yt We I 
iarvicliay' cite atest ctitcred hia ahnoteettaain erakete 50 

MAME Foes eco gota es Fue Alone, ait sles s ane se Bh has Aa> 
SEGCTIO Meu cis vt Cok aplasia eM aad meee 2 
PETIT GOT te ais ote ainie e's aotieernvale nk sidiemtann, phe ee III 
PLATT OO Ree, Cate Crslotuin tale aeclote: cacialarnte ls eeee Ulertwaeus 2 
endérson .\i.Sagy.d Recah hivagthee os, cot agers 9 
AEB OE siaresapivolaie > stakeTtike sus ee taale heel sia aaa hte 2 
PR BGORK eos shfc cis sit chi cactedtunee > austin tne adieetar ate 18 
BMLOPEOLs gests caste eee vss WEAN cle OUR Seales 142 
east erate HE BR ee SST Ae “ 
EA Wrencete scactin Metered mah cee melas ee 57 
MG DN OUR) coisa k Sool ceiale © selene <icpenetyl te 3 
BOOT DIN ciao she's Mi sicis Woks as200, he ho stro Mego enhe 3 
Madigonits 1 «welete aitis escuela’ sa siecle Qt 51 
WMEETIOD sayin whe SRL cag aces PAL 46 
Monrpata<cstis hiv. tations «whe sate dab sieee 2 
WALOM DROOL oct ss cin) or aaiia aut aust? cance totage aa etc II 
BLL Y Faroese te vise terete, slash hea aia (a: k fare lone atte 5 
UB athe eel Ashehs pats altnent ft tai 3 cosas ei aL eee 2 
TRANGCOUDUs thar teu! r ain ete ais Seo MRE wt 3 
PRIGHIBRC as J retrenwte gs vibe: wade ie niein igus IIL 
er CLAM araisiays oa Ua felis ia eisleus. lavas oe etree ao 12 
TS TGC aotp nae ir NE eR Seat fan, Solar eee a ae 6 
OHIGIOE cares x rie a a's tease ole Nests Gare vie, osha ié 4 
HOLD wren aters aisles’ alkid siete) gin Seda ea = bi herstal 5 
A TAUORT fatets eralnre es A'dike Miaigly <.acaeN at Reese agers I 
AVIA VAST c cid a teteuele \ahaite opcialeese aks weanin ere eta the 201 
RABI DCO dettahis 6.1 on aya ie pits Mitten cd 13 
WIAYDOG I iiniats isis sels atl s ihe sm en uiede awh 330 
SIC Ble sreeecutt win Sau delat cat miei a fuerte 277 
WALL steeds gree aiken taka Shave Amman tetene of eee I 
A PULTE: Sau -(o7 01 che CREM ACR TO ie Te Sree ere 4 
1,991 


« Does not include input wells, salt-water disposal wells, or old wells worked over, 


Total Initial Footage Drilled 


Production in 1944 
. otal 
roducing « Gas . 
Oil, eae ; Producing 
Bpi,< | Millions | | eee eae 
Oil | Gas 
| tee 172] Oo 28,148 7,900 
9} 0 67) oO 17,738 3,948 
135| 0 10,635} 0 465,805} 347,005 
Tie 6] o 29,5 974 
1o| oO 295| Oo 22,084 17,023 
Xi <= 5} 0.5 9,130 1,800 
I} 0 Is} o 7,045 356 
o| oO o| o 4,085 ° 
95| 0 13,462] 0 425,590| 272,180 
nA Pee) 8907} oOo 96,120 37,810 
Il o 30] Oo 38,206 1,557 
o| o 0} oO 2,237 ° 
23| Oo 1,269] oO 130,221 55,179 
25| Oo 2,264| 0 100,069 54,781 
o| o oOo} o 2,210 ° 
66| o 5,912] 0 361,780] 209,307 
o| oO oOo} o 3,950 
o| oO o| o 4,79: re) 
o| o o| oo 5,91 te) 
5 "0 479] 0 52,684 14,871 
88! oO 12,101] oO 306,605 214,734 
Oo} oO o| o 2,328 ° 
20/ 3 526] 3.675 110,478 38,204 
o| o 0] 0 2,411 to) 
Tie 8} o 3,124 469 
38) 0 5,251] 0 101,318 74,723 
26) o 873] 0 90,634] 42,001 
o| o oOo} o 1,41 ° 
3} 0 16} 0 11,975 1,932 
o| Oo o| Oo 8,580 oO. 
o| Oo o| Oo 3,807 r) 
o| Oo oOo] o 1,634 9 
Wah ove 23,904] 1.771 338,700 226,207 
4; 0 5771 @ 11,088 2,728 
Ij o 7| oO 12,403 1,520 
Oo} oO o| o 2,852 o 
o| Oo Oo} o 8,464 ° 
oOo} o oOo} o 1,949 ° 
136] 1 12,175] 1.00 456,341 307,859 
4, 0 I0I} 0 19,375 51442 
242| 0 35,235| 0 1,042,562] 760,442 
186) o 20,453| 0 759,581} 492,104 
o| Oo o| o 1,958 (0) 
oOo} oO oOo} o 9,041 (0) 
in 2 Shas) oe anh _——— 
1,217/ 6 |146,335| 6.946 | 5,185,408] 3,194,316 
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TABLE 6.—Fields with Wells Producing from More than One Formation 


F Total 
Field County Gotgbination Number of Wells and Producing Formations* 
ells 
Hiors »  Soleia ti ee eee Clay 3 3AM 
SIR SCHON ONCE ORE ROR Clay 28 ITA, 2CPBA, 1oCBA, 1CA, rPBA, 11BA 
PREGNURGD oper entre Secla ge neste vite Clay I ene ee 
Sailor Springs Consolidated | Clay 4 STC wCC 
Clay City Consolidated. ...| Clay, Wayne 97 TCB, tCAM, 3CR, 6CM, 1CA, 241, 1AR, 
A 3 i 18 ’ , 3LM, 2 
Albion Consolidated....... Edwards 30 2BrBi, 1BrDA, nce rBrA, -r1BiWTM, 
1BiWReA, 1BiWReM, 8BiW, 1BiWRe, 
IBiWLM, 2WReA, 1WBA, 1WReAM, 
awEeMe IWReB, 1rBA, 1BRe, 1BReA, 
PAN DION ASG ya scare cies ee © Edwards 3 1GAM. 138. SLM 
(Sreyiid Pony hae oer ee a Edwards 2 2CB ; 
ESLOWLISH me eee ee Edwards 6 1CB, 1CBM, 4CM 
BULGE errtcre hom ac Nien la Edwards I 1AM : 
Grayville .| Edwards, White I rtPaC 
pe een eee eee Effingham pee Ags CP. BCE. 200CPB, 65PB 
oo a ee Franklin zt rRM_ 
Wihittinetonm.. (0)... . 3s Franklin I I St. M. 
Raman Paste os weak 3 Gallatin 16 Ls ae en chsh rtPaWT, 2PaT, 
armen, Wests: 2 iu. assess 6 Gallatin 6 STC, BES N SS a 
maha. se ete oe Gallatin 3 3PaT 
Blairsville. Soe gr Os an oe Hamilton 2 IAM, rALM ‘ 
Dale-Hoodville............ Hamilton 99 Nee i ICA, rPA, 86BA, 2BM, rARM, 
Cr . 2 
Metiiread SEAT EL. stave wu ayeeleWW ie Sree 0 6 Hamilton ss ee ICAL, 2rAL, trAR, 15ALM, 30AM, 
2 
6 6RM 
6 6BA 
4 tAL, rALM, rLRM, 1LM 
I ILM 
2 IAL, rALRM 
I ILM 
3 3RM 
i es 
I I 
951 580BA, 2BAMS, 5BM, 2BMS, 1RM, 308M5, 
Se ted 49DTr, 18D 
chlan I I 
Richland, Clay 5 5CM 
Parkersburg Consolidated. .| Richland, Edwards 6 6CM 
Dundas Consolidated...... Richland, Jasper 16 ICM, 2AM, 13RM 
Keensburg Consolidated. ..| Wabash 26 ae Ores 2BiA, 10CB, 1CP, 1CBA, 1CA, 
2BA, 2 
WIE C RDS ci ais cocci o aS .| Wabash 2 2wWM ; ; 
MEA Canine] sceisiaortorerset eres Wabash 34 aN are ee BS BONEL ae IPeM, 
5 72 19 ee +2 
Patton West...: ..| Wabash I ICL 
Lancaster.... ...| Wabash, Lawrence I ILM 
EVA COM ew sii. cose «cna sl Washington 3 2CB, 1BA 
Boyleston Consolidated....| Wayne’ 9 3AM, 5LM, 1RM 
(CHET CS ado Eo nD ee eaore Wayne 15 4AM, 7ARM, 1LM, 3RM 
Goldengate Consolidated...) Wayne 13 5AM, sLR, 2LRM, 1 
MNWohnsON valle ..< so). /ei eileen s © Wayne 45 TAL, 6ALM, 1ALRM, 30AM, 7LM 
Johnsonville North.. Wayne I IL 
Mt. Erie South Wayne 2 2AM 
SISTING Pettey ts vais. lo o\elene ua here Wayne 13 13AM 
BimSeNOrbils ascteteetek - sicivisls Wayne ; 8 4ALM, 4LM 
Aden Consolidated........ Wayne-Hamilton 17 6ALM, rAR, 2ARM, 8AM 
islubuayn etg-hhe\- ereeein Heanor te : 2 2AM s 
GalwanwNorthss. .. 0. 6.2.56 White I 1PePa 
G@arm? North: sor oes cet White I CA 
Centerville East........... White 2 ITL, 1TCM 
Gaston letog tee OOO GON White 5 2TM, 3CM 
erate eee. trae eet cnsiaets eS Ncay White 2 TTA, LCA", 
IRONS the Sle came Ona onc White 4 3TH, 1CB 
Breunie eae Pe Ste Seis ete 4 nee sae 2BA 
AMIS SOUL ass. apie 'c) skeasgele White 3 1BrC, ‘ 
ay E i f PeBA, r1BiCA, 6WCBA, 2WC, 2WB, 
og Harmony. .' sc co. White 18 UWCBAM, oWCB, TWM, 1WBM. rWCA’ 


IWT, r1WTC, rWBA, 1TPB, 1TB, ITCM, 
1TM, 2TC, rTA, 1TP, 1T PC, 5CP, 7CBM, 
13CBAM, 33CB, 1CM, ICPM, 13CA, 
ICPB, 1CPBAM, 2CPA, 10CBA, 1 PA, 
IPAR, 32PB, 15BA, 1BM, 5AM, IR 
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TABLE 6.—(Continued) 


Field County 


White 
White 
White . 
White, Gallatin 


White, Hamilton 
Wayne 


* Names of sands are indicated as follows: 


Total 
Number of 
Combination 

Wells 


Number of Wells and Producing Formations 


4TCB ; 
II IBiCA, 3CIT, 1PeT, 1CBA, 1CAM, 2BA, 
1PaB, 1BRM 
II 2TP, rTA, 2CP, 3CB, 2CA, 1PA 


40 QOWB, 2WP, rWCPA, 1WCP, 1TC, 6CB, 
CA, 2CBA, rCALM, 3BA, 1BAM, 9WA 
4 3AL, 1LR 


Pe, Pennsylvanian D, Degonia H, Hardinsburg A, Aux Vases St., St. Louis 
Br, Bridgeport Cl, Clore C, Cypress L, Levias S, Salem | 
Bi, Biehl W, Waltersburg P, Paint Creek R, Rosiclare D, Devonian 
N Jordan T, Tar Springs B, Bethel M, McClosky Tr, Trenton 
‘a, Palestine G, Glen Dean Re, Renault _ 
Pree LINES Refined Products 


Construction of pipe lines in Llinois 
during 1944 was confined to two trunk 
lines carrying refined products, and to 
several short spurs serving primarily to 
connect new pools to pre-existing lines as 
shown in the detailed statement below. 


Crude Oil 


Central Pipe Line Co.—z2 miles 4-in., Dupo 
field to S. and D. refinery, Dupo, St. Clair 
County; 2 miles 2-in., Ewing pool south to 
loading racks on paved highway, Franklin 
County. 

Kingwood-Breuil Consolidated Pipe Line Co.— 
1 mile 4-in., Boyd field to Texas Company’s 
6-in. Woodlawn-Salem line, Jefferson County. 

Ohio Oil Co—2!g miles 14-in., Wood 
River Station to the Allied Pipe Line Co. 
dock on the Mississippi River, Madison 
County. 

Sohio Pipe Line Co.—5 miles 2-in., Dahlgren 
field to Mayberry field, connecting through 
Texas Company’s 4-in. feeder to Texas 
Hoodville-Johnsonville line, Hamilton and 
Wayne Counties; 214 miles 4-in., south part 
of Albion field to Ohio’s Albion station, 
Edwards County; 244 miles 4-in., New 
Haven West field to Sohio’s Inman line, 
Gallatin County; 6 miles 3-in., Calhoun field 
to Olney, Richland County; 6 miles 4-in., 
Bogota field to Pure Oil’s Dundas-Noble 
line, Jasper County; 2 miles 4-in., Marine 
pool to Magnolia 1o-in., Madison County. 

Superior Oil Co.—3 miles 4-in., Brown’s pool 
to Sohio line in Albion, Edwards County. 

The Texas Pipe Line Co.—6 miles 4-in., 
Roaches North field to Woodlawn station, 
Jefferson County. 


Ohio Oil Co—8 miles (in Illinois) 8-in., 
Robinson refinery, Crawford County, to 
Indianapolis, Ind. 

The Texas Pipe Line Co—34 miles 6-in., 
Lockport refinery, Cook County, Ill., to E. 
Chicago, Ind. ; 


REFINERIES 


No new refineries were constructed in 
Illinois during 1944. Total daily refinery 
capacity was about 300,000 barrels. 


TaBLE 7.—Natural Gas Produced in Illinois 
and Marketed in 1944 


Amount 

Field County | Where Marketed | Marketed, 

: M Cu. Ft. 

Russellville} Lawrence} Illinois, Indiana, 600,000 

(gas).... Kentucky ; 

Ayers (gas)| Bond Greenville, Ill. 15,000 

alem..... Salem, lll. 180,000 

Louden...| Fayette | Vandalia, St. 545,000 
Elmo, Browns- 


town, II 


1,340,000 


During 1944, Illinois crude-oil produc- 


tion amounted to 23.4 per cent of the runs 
to stills for refineries in the Central 
Refining District (Illinois, Indiana, Ken- 
tucky, Michigan, and western Ohio) and 
the Appalachian Refining District (eastern 
Ohio, western New York, western Pennsyl- 
vania and West Virginia). For December 
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1944, the runs to stills in these two dis- 
tricts were 25,891,000 bbl. Illinois produc- 
tion amounted to 24.5 per cent. 

Stocks of crude petroleum on hand in 
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PRODUCTION IN MILLIONS OF BARRELS 


1939 1940 


JF MAMJJASON Dyir Mais) ASON SYR MAMIVASONDIEMAMITASONDY FMAMJJASONDJ 
; % 


33% 


gas from oil wells in the Benton, Dale- 
Hoodville, Louden, New Harmony, Salem, 
and Southeastern fields was utilized in 1944 
in natural gasoline plants to produce 


FMAMJJASONDJ 
1941 1942 


FMAMJJASOND 
1943 4 1944 
LINOlIS STATE GEOLOGICAL SURVEr 


Fic. 1—NUMBER OF PRODUCING WELLS COMPLETED MONTHLY AND OIL PRODUCTION BY MONTHS 
IN ILLINOIS, 1937-1944. 


Illinois on Dec. 31, 1944, were 14,390,000 
bbl. as compared with 14,053,000 bbl. on 
Dec. 31, 1943. Stocks of refined products 
in the Central and Appalachian refining 
districts compared with 1943, according to 
the U. S. Bureau of Mines, are as follows: 


_ DEc. 31, DEc. 31, 
PRODUCT 1944, BBL. 1943, BBL. 
Gasoline’. 452 P24 2s 21,403,000 18,514,000 
Kerosene............ 2,417,000 ~'2,622,000 
Gas oil and distillate 
Eel ee tee era oii eeens0 0,000). 1.0,04:7;000 
Residual fuel oil...... 3,203,000 3,307,000 


NatTuRAL GAS, NATURAL GASOLINE AND 
LIQUEFIED PETROLEUM GASES 


The total gas production of all Illinois 
oil and gas fields in 1944 is estimated at 45 
to 60 billion'cubic feet. Of this amount a 


little over one per cent is produced from. 


gas fields or from gas wells in oil fields, and 
somewhat over 2 per cent is sold to indus- 
trial or domestic users. Table 7 indicates 
the source and disposal of this commer- 
cially marketed gas. ° 
Approximately 22 billion cubic feet of 


~_ 


64,500,000 gal. of natural gasoline and 
136,000,000 gal. of liquefied petroleum 
gases. Of 15 to 17 billion cubic feet of 
residue gas from these operations, approxi- 
mately half was returned to the producing 
formations, one third was utilized as fuel 
in the plants or on leases, 725 million cubic 
feet was marketed commercially, and some- 
what over two billion cubic feet was burned 
in flares. Well over half of the unmetered 
gas produced in fields without pipe-line 
connections or natural gasoline plants is 
used as lease fuel. It seems likely that 
considerably less than one sixth of all the 
gas produced in Illinois in 1944 was allowed 
to escape or was burned in flares without 
being utilized. 


SECONDARY RECOVERY 


In the Patoka pool the break in the rate 
of decline and the subsequent increase in 
production from 298,000 bbl. in 1943 to 
630,000 bbl. in 1944 can be attributed 
primarily to the water-flooding project 


/ 


7 


332 OLL AND GAS DEVELOPMENT IN ILLINOIS IN 10944 


begun by the Felmont Corporation in 1943. 
During 1944, injection of 1,377,000 bbl. of 
water to the Bethel sand through 30 injec- 


ILLINOIS 
© FIELDS PRIOR TO 1944 
@ DISCOVERIES IN 1944 


io Ss 0 10 20 30 40 MILES 


ning of the year to eight and finally seven 
at the end of the year. The result was an 
increase of 85,500 bbl. of oil during the 


240 | 20,° a 


ee" 2 
- 


Fic. 2,—INDEX MAP OF NEW OIL FIELDS DISCOVERED IN ILLINOIS IN 1944. ; 
Older fields are also shown except Colmar-Plymouth, in McDonough and Hancock Counties, 


which is outside of the area of the map. 


tion wells resulted in an estimated increased 
production of 470,000 bbl. of oil. 

In the Clay City Consolidated pool the 
Pure Oil Co. injected 1,413,000 bbl. of 
water into the McClosky through a number 
of wells, varying from three at the begin- 


1. Bennington South 12, Keensburg South 22. Santa Fe 

2. Bible Grove East 13. Lancaster East ; 23. Sumner 

3. Bogota South 14. Maplegrove East 24. Thackeray 

4. Boyd 15. Mt. Erie North 25. Thompsonville North 

5. Calhoun 16. New Haven North 26. Trumbull 

6. Calhoun North 17. New Haven West 27. West End 

7. Concord South 18. Newton 28. Whittington West ~ (dis- 
8. Divide West 19. Olney East covered in 1943; named 
9. Ewing 20. Roaches North 2/3/44) 

1o. Fitzgerrell 21. Sailor Springs East 29. Willow Hill 

t1. Hoodville East 


year. The cumulative increased production 
in this operation by the end of the year 
was estimated at 146,000 bbl. The same 
company in 1944 began a flood through 
eight McClosky input wells in Dundas 
Consolidated pool, injecting 1,489,000 
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bbl. of water, with a resultant production 
increase of 83,800 bbl. Injection of 59,000 
bbl., begun in 1944 through one well in 
the townsite area of Noble Consolidated 
pool, had resulted in an increased produc- 
tion of 369 bbl. by the end of the year. It 
is noteworthy that all of these flooding 
projects by the Pure Oil Co. are in a lime- 
stone rather than a sandstone producing 
zone. 

The Forest Oil Corporation’s flooding 
operation in the Westfield pool, Clark 
County, was abandoned July 1, 1944, after 
injection of 573,000 bbl. of water had 
failed to induce commercial production. 
This company’s second flood, in the Siggins 
pool in Cumberland County, begun in 
1942, was continued and had a cumulative 
production of 31,000 bbl. at the end of 
1944, all from flowing wells, after the injec- 
tion of 923,000 bbl. of water. Their third 
flood, on a lease adjoining the second, was 
begun in 1944 with a wider spacing pattern 
and. with the producing wells pumped 
rather than flowed. Although this work 
was barely started in 1944, it had produced 
35,000 bbl. of oil by Dec. 31, with injection 
of 305,000 bbl. of water through three 
injection wells. These projects are operat- 
ing-in shallow Pennsylvanian sands. 

Minor water-flooding projects and acci- 
dental flooding due to faulty plugging of 
abandoned wells have arrested decline 
curves or increased production on certain 
leases in a number of pools, including 
Allendale (Wabash and Lawrence Coun- 
ties); Keensburg Consolidated (Wabash 
County); Lawrence (Lawrence County); 
the Crawford County division; and in 
Centralia (Marion and Clinton Counties). 

‘The extensive long-term gas-recycling 


and pressure-maintenance projects in 


Salem, Louden, and New Harmony Con- 
solidated remain successful in partially 
arresting the rate of production decline. 
The total increased production, although 
very large, is from the nature of this type 


of operation difficult to estimate. The 


Louden project, begun early in the history 
of the pool, has maintained pressure so 
successfully that 161 wells are still flowing, 
after seven years. In this pool approxi- 
mately five million cubic feet of gas is 
injected daily through 098 input wells. As 
a result of the success of these projects, a 
number of similar operations have been 
started during 1944 in Illinois basin pools. 
The pools involved in these newer opera- 
tions include Dale-Hoodville, Rural Hill, 
Mt. Carmel, Walpole, and Benton. 
Repressuring projects in several of the 
older fields, using injection of air, gas, 
or air and gas simultaneously, were begun 
at various times in the history of the field 
and estimates of increased production are 
available. In a project begun in 1935 in the 
Colmar-Plymouth field, injection of 312 
million cubic feet of air through 65 wells 
in 1944 resulted in an increased production 
of 57,000 bbl. The cumulative increase per 
acre in this project over a 16-yr. period has 
amounted to approximately 500 bbl. Sum- 
mary of a number of projects in Craw- 
ford County indicates that approximately 
1,300,000,000 cu. ft. of air and gas was 
injected in 1944 through 280 wells, 90 of 
which were converted or drilled during the 
year. Considerable extensions to the areas 
being repressured in the Southeastern 
field are being planned for the near future. 


OUTLOOK FOR 1945 . 


Drilling in Illinois is expected to continue 
in 1945 at nearly the same rate as in 1944, 
with probably some increase in wildcat 
drilling. During 1945 and 1946 a consider- 
able number of 1o-yr. leases will expire 
unless renewed or unless production is 
discovered on them. Continued demand 
for oil in this region for both military and 
civilian uses will encourage production by 
all possible methods, including both 
attempts to discover new pools and ex- 
pansion of secondary recovery. 

Increased costs of drilling, and shortage 
of equipment and manpower are factors 


334 


that limit the rate of drilling development. 
Since May 21, 1941, the price of crude 
oil has been frozen, but since that time 
drilling and production costs have risen 
sharply. The price premium for stripper 
well production is of some help but it does 
not meet the situation. 

Geological data from thousands of wells 
in Illinois reveal a different picture of the 
oil reservoirs than was available two or 
three years ago. Production is from many 
small lenticular reservoirs, and many pro- 
ducing structures are so small as to be near 
the limits of error of the reflection seismo- 
graph. This means that, aside from the 
possibility of pre-Mississippian production 
in Illinois, wildcat drilling for Mississippian 
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and Pennsylvanian sands will continue in 
Illinois for many years, and that many 
more pools, extensions, and new pays © 
remain to be discovered and developed. 
This and the expansion of secondary 
recovery of oil promise well for the future 
of the oil industry in this region. 
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~ Propuction of oil in Indiana during 1944 
is estimated at approximately 4,950,000 
bbl., a decline of 6 per cent from the 
preceding year. Shortage of labor and 
material, together with governmental regu- 
lations resulting from the war, largely 
account for the drop in output and limited 
new developments. Three new pools were 
discovered in the state during 1944. Two 
of these, New Harmony, South, and Hovey, 
West, are in Posey County. Six wells in the 
New Harmony, South, field produced 
66,422 bbl. of oil last year. A third field, 
Cato, in Pike County, did not market the 
oil from its discovery well during 1944. 
Several wells discovered oil in the Hender- 
son field of Jay County along the Ohio 
state line. An important south extension of 
_ the St. Thomas field in Knox County was 
discovered during the year. Active drilling 
‘took place in the Inman, East, and Upton 
fields, Posey County, both discovered in 
1943. Twenty-two wells in Inman, East, 
produced 151,191 bbl. in 1944 and 12 in 
Upton produced 107,052 bbl. Owensville, 
and especially Owensville, North, in 
Gibson County, made large gains in 
production as a result of active drilling. 
The Dodds Bridge field in Sullivan County 
continued good production from deep 
sands reached in 1942. 
The Griffin continued to be the largest 
producer among the oil pools of Indiana, 
accounting for 2,004,180 bbl., over 40 
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Manuscript received at the office of the 
Institute May 22, 1945. 
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per cent of the state’s output. The next 
largest producing fields are Mt. Vernon 
and New Harmony, both in Posey County. 

The largest gas well brought in during 
1944 was in the Rockport field, Spencer 
County, and had an initial output of 
2,680,000 cu. ft. per day. The most 
productive gas fields in Indiana are 
Rockport, Spencer County, Greensburg, 
Decatur County, and Unionville, Monroe 
County. Total production in the state is 
hard to estimate, as considerable gas is 
consumed in farm homes and for other 
local uses, and never is reported, but was 
near 1500 million cubic feet. Some oil 
from the Trenton field is also used locally 
and is unreported from pipe-line runs. 

A total of 606,145 ft. of new hole was 
drilled in Indiana in 1944. Most of the 
completions were in Posey and Gibson 
counties, although wells were drilled in 
36 different counties. During the year 331. 
wells were completed. Of these, 145 found 
oil in commercial quantities and 28 were 
gas wells. The initial production of the 
145 oil wells was 11,908 bbl. per day. 
Settled production would be less, of 
course. The largest wells reported during 
the year were two on the J. W. Mann farm, 
in the Mt. Vernon field, with a flush flow. 
of 500 to 800 bbl. each. 

Six pools, all small ‘‘one well” affairs, 
were abandoned in~1944; i.e., Fleenor and 
Patoka in Gibson County, Grafton and 
Rapture in Posey County, Vaughn in 
Vanderburgh County and Millersburgh, 
Warrick County. 
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TABLE 1.—Oil and Gas Production in Indiana q 
Neen ee LEE EIEIEEEIESISSSSSSSSSSn SSS San 
; : Gas Number of Oil 
Oil Production Production | and/or Gas Wells’ 
Total Production, Bbl.¢ | Millions Cu. Ft.¢ 1944 
Field, County ——= Se 
ee pee 2 $x ; 
5 ‘oved, 
g BI Acres? To End During | To End | During BA 3 3 
Zz 35 of 1944 1944 | of 1944 | 1944 | 2S) 2) -g 
2 4.2 . lees M4 
: sa sa|s| 2° 
“1} Cannelbur; MINIIERE? oc stiles tiony ctentt ete .. 1925 690 144,739 24,039 z 0 84, 4] 0 
2} Glendale-Hudsonville, Daviess..............+++- 1929} 1,200 0 0 z z 67} 1] 0 ‘ 
3] North Glendale, Daviess.............20.000eeee 1941 180 z & z x 144 0} 4 : 
A Veale Datiess.jo: +. 1k Pia gastere eels sees vie Ne 1926 420 z 2 0 0 82; 1] 0 ‘ 
5] Greensburg, Decatur. ....ccvcsscrcsesessewseves 1893) 37,010 0 0 5,000?} 200? 410; 9] 0 
6|\Columbia; Gibsonid sk. leis cueblcaeas vwloeteds 1941 90 5,716 1,129 0 0 5} 0}; 0 
MA ICGNORs GROBOME a sstowe's 's stare, diane ereceysie goa tore Melee 1940 20 4,500 0 0 0 1} 0 1 
Bi Hranciscd, Gsb801 3 =o occ, wie ck tases ic dns e ooretaters 1929 730 216,401 15,967 1,260? 5? 46, 0] 0 i 
OF Hazelton Gsheon:. 5 sotick coda ipiie noe aco wlebls vine 1941| 1,160 451,888 120,403 x z 31; 4) 2 
- 10] Johnson, Gibson...... EB yee foc eee he 1941 20 8,261 1,585 0 0 2) ol + 
Lip Kirksville, (Gsbson ic. taicssncraphe etait eet 1941 420 188,062 72,405 2 x 38} 9) 5 % 
121 ME. Carmol Gtb30n? ; 6 onlesccyen cle vik tet tls rela 1941 30 23,123 12,305 0 0 3} OO; 2 ‘ 
13] North Owensville, Gibson......... 0.000000 0000s 1943 150 273,497 234,368 0 0 33} 23 0 } 
T4 Owensville: Qsbson, wis oco:e sishh cache a:cin aca crafuicueta toate 1940). 120 18,540 13,640 0 0 5} 3 1 
LOT PALE, COOOI te et olla cece See cree teres 1941 40 4,857 0 0 0 4; 2 2 
16 Somerville; Gibson s3.< ooise irsss-«.jaces eines «eres 1942 40 8,622 2,986 0 0 4) 0 1 = 
17| West Princeton, Gibson...............00+-0000+ 1903} 1,870 z z z 0 151} 0} z F 
- 
18] Griffin, Gibson, Posey... cece sees sn cece cans 1938] 4,070) 17,426,870 | 2,004,180 0 0 454) 16 4 H 
19] Mumford Hill, Gibson, Posey................... 1939 350 118,668 20,796 0 0 13}. 0:78 [ 
20]'Locomia, Harrison... sd... de se et ec eke ote 1910}. 6,605 0 0 z z 130} 0] 2 5 
21| Trenton, Jay and 13 other counties.....,...... 1886) 778,080} 104,800,000? 30,000?! 800,000? 10? | 26,634) 10 | ; 
22] Monroe City, Kno... 0.000 eee eens 1922} 400 x z 0} 0 15} 01 05 
28 |. Mt: Carmel, K 1022. cinivewsijoas uceseumncdhanve 1941 220 16,248 3,670 z 0 7] 28ene 
Deak nr eeKNGD ity deka Lani icace inal: 1930} 1,080 ‘2 z | 25,0007} 4007} 2] 0] o 
25] Sts Prancisville, Knowl... espe wanes ais beeen 1942 40 15,791 3,183 | 0 0 3; 0} O 
26] St. Thomas, Knoz..... FCB MOOS CTT AY thug ual SM! 1940 480 79,027 8,975 0 0 9 3] 2 
27| Loogootee, Martin, Daviess...........+-..+0005 1900} 2,200 © z x z 60; 2) 1 
Q8l Wnionville, Morsoe.. sc. eetsees acrueterOathes 1929} 1,400 0 0 600?) 200? 18} 0]; 0 4 
DOT DFIBLOW AEOIIE ora alec lies cibiaa Rossier mee sais fot ety 1929 270 z 10,926 0 1) 46; 1 1 q 
30| Troy-Tell City, Perry, Spencer...........+.00005 1928] 940 z 1,986 z| 2 | 88} 2| 2 : 
BUPAltord Ppeahic' = Fc. 2 5 vietvties caso baat eae 1919] 1,090 z£ x x x 97; O} « 
32] Iva, Pike. . Cp Sa UU DD Orme veo nG anor 1935 160 0 0 x z Bie dies : 
Br BShiiie uy ag a COM nS A hn ER EIR oa a Ld 1941 20 34,077 8,057 0 0 3} 1 t : 
34] Oakland City, Pike, Gibson. ....... 0.0.0. c0000e 1907; 3,110 2 , x £ 0 63] ialow « 
35| Oateville-Wheeling, Pike, Gibson............20.. 1919] 1,950 2| 27,800 0] 0 | -269) 10] 2 9 
86} Tri County, Pike, Gibson........5..-.0.000eee 1925 370 2 x z 0 74,0} 0 
3 
37| Union-Bowman, Pike, Gibson...........0++00++. 1916, 5,180 2 P e|' 2 | 43) 
a ee i a a a te 
~ « Footnotes to column heads and explanation of symbols are given on 258. ; 
1Abandoned. ?ExtensionfromIllinois. 3 laciodte Vande ‘Includes Rush gas field. 
v 
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Wells Pro- Reservoir 
ducings Pressure, | Character ee ee P D y 
: F eepest Zone Tested” 
Dee. 1944 Ub. ee of Oil* a grmabion to End of 1944 
Oil “lg 
as o 
5: me 
me § ae (Az 
e: . ulekav mela; Staves «| =| &E8 fee sane 
= = 2 ‘3 = |B.| 2H. 38 2 38 Sem [Be § Si 
~ glsiss| 2| 2 les) aus ise f\8s| B82 (ee) 2 gg 
ie Sle |24| 5 | 8 le"|5<3 a A |8| S38 |f4) 3 Bi 
: 10 | 27-| 0} « x x z | Chester, MisU Ss He 
C : ¢ 15 ee & x £ Barker, MisU Ss iP 630 10 . sete Ler 
lea . 4.4) 2) 2 a | Cypress, MisU Siar 678 |z | D isL 1,018 
a Bata lie 2 “3 £ x z | McClosky, MisL Ls | P 1,161 {10 A | Devonian 2,618 
BR 64 275 | z| « z | Trenton, Ord Ls | P 836 |10 | A | Pre-Cambrian | 3,055 
a “0 O| « z| 36 zx | Cypress, MisU 8 P 1,190 | 6 D | MisU 1,536 
Z ats 0| 0 0 £ Ee ek on us 4 2,673 | 8 D |MisL » 2,714 
y 8 rown, Mis 340 . 
a 1 [690 | | 33 | =|) MeClosky, Mis BLS | P55} [25 | A [Ordovician — | 4,008 
Y El gher| 0 McClosky, MisL Ls Pp 1,735 | 5 
ip ) x z| 39.5 | z | Salem, MisL Dale 2,085 |.5 A | Silurian 3,150 
50 Osage, MisL Taeiy +E 2,402 |10 
e GSW AL Hr 0 32 z | Pennsylvanian, Pen § 12 1,095 | 6 D | MisL 2,802 
fm 11/0/23 |-3 38 pera , MisU § 12 1,333 af 4 oa Me 
isl ol a McClosky, MisL, Is | P | 1,787 | 5 4 1,956 
Grex, z| 38 z | Cypress, MisU $ P 1,976 |12 A | MisL 2,355 
18| 0 Cypress, MisU § P 1,575 |12 ; 
807]. 0 | 2 xz | 35.6 | 2 | + Bethel, MisU iN) P 2,129 | 3 A | MisL 2,494 
14/0} 3] 0} 2 | 2] 39.5 St Lous Mi L 2} P| 2600 7 M 
; 5 . Louis, } S 690 | 7 D isL 2,703 
10) 0) 9) ¢ | 2) 40.5) = McClosky, MisL. Is | P | 2.250 |2 | D_ | Ste. Genevieve | 2,300 
: St sOialt ace z £ z | Tar Springs ) P 1,117 |20 D | MisU 2,266 
Geer oc) 607) 2 zt z z | West Princeton, PenL x P 890 | « A | St. Louis 3,905 
Pennsylvania, Pen § 12 1,250 |15 
Mh ee 2 3 2,050 120 
18! 0 149: ‘ar Springs, Mis 2,125 
Sap ne 2 | 38 7 |S Cypress, MisU $ P 2,500 |25 A | Osage 3,526 
Aux Vases, ey) s P 2,750 |20 
og ee eae as 
19] 0 ress, MisU 5 7 
7} 0} 2 | 2/3638) © || fCtosky, Mis ie | Pp \ 9,617 {| D |Misb = |3,047 
20; 0} O | 88 175 Es x z-| New Albany, Dev iS} Fis 690 {20 M_ | Trenton 1,770 
21| 0 |200?| 607/325 z| 36 z | Trenton, Ord L, D IP, Fis 900 |10 A | Pre-Cambrian | 3,996 
ee : P 880 |10 
'ypress, Mis IZ 1,235 |15 
22 Oe rae Onl x x & Mooretown, MisU g P 11465 an M |Salem 1,935 
Satie a : 3 ae x 
'ypress, Mis 1,98 ll 7 
23| Ou 4 | 20.) & x z < { McClosky, MisL Ths Pp 2292 | 3 \ A | Ste. Genevieve | 2,349 
24,0 | 5 | 26 |280 az | 35 x | Stauton, PenL NS) (2 Feo 15 ML | Ste. Genevieve | 1,592 
25) 02] 37/20 | 2 z| 39.5 | a | Bethel, MisL s P 1,737 18 A | MisL 1,936 
26) 0) 67) 0} « z {| 39.5 | 2 | McClosky, MisL Ls | P 1,871 | 8 D_ | Ste. Genevieve | 2,050 
27 102)) awe x x z | Mooretown, MisU s 12 532 |10 A | Trenton 3,025 
28] 0 0 | 13 |250 rd x zx | Coniferous, DevyM Ls ip 800 |40 AF | Trenton 2,102 
Tar Springs, MisU isp jfael2 280 | 7 
2OOuweden Oi 2x a} 33 x | < Cypress, MisU S 12 465 |10 ML | Trenton 3,255 
Elwren, MisU § ie 503 | 9 
Sample : 468 
801 01-27 | 2) & z| 34 x ess MisU S P 747) ¢ | NMF] MisL 1,708 
ooretown 805 
gi}0| 7/20] 2 | | 38 | 2 oe City, MisU S| P |{ 1080 inf A | St. Louis 1,413 
, Brown Sands, MisU iS} ip 1,130 
SAMO ale Oule oie" 2 x x x | Hardinsburg, MisU § 12 750 | 8 D | MisL 1,174 
33] 0 2 0 = Ed 34.5 x Tiger te nee e eR 5 D_ | MisU 1,185 
: ity, Mis F 108. ‘ 
s4}0| 34] 0] | =| 28 | @|{ Brown, Mist! § | P| 1,107 tof] A | Mish 1,675 
Sample, ae ‘ eo z 
ress, IVL1s ’ t 
35) 0 200 | Oj) . Z| 32 eA niger MisU § Pp 1,340 | « A | Harrodsburg | 2,050 
Boon, Peal S| P| “si ito 
razil, Pe 0 : 
36,0 | 18) 0] « a | 34 z { Ortiand City, MisU 8 Pp 1,317 aot A | Ste. Genevieve | 1,998 
Cypress, MisU. § P 945 | 5 
, Mooretown, MisU § 1D 1,233 | x 
BuO w2ZTOu) (0) ae z| 35 xz |<Paoli, MisU Ls | P 1,250 A | Salem 2,205 
$ | ) Hardinsburg, MisU s iP 1,290 | 7 
McCloskey, MisL Silas Paari778- 110 : 
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Tr 


‘ : G Number of Oil — 
Oil Production Production | and/orGas Welle 


Total Production, Bbl.¢ | Millions Cu. Ft.¢ 1944 
Field, County 
A Area sx 
3 p|Proved, S 3 
g &| Acres? | To End During | To End | During 5 Sa 3 5 
Zz 6§ of 1944 1944 | of 1944 | 1944 | 2S 3 E 
© Be] A 
3 2A 3a o|= 
GS BLK Posey ete oye - eesha cle Lieut ci sioameuatere oles ae 1940 150 155,890 26,743 -0 0 “S20 ps0 ae 
BU Caborny Rosey tes. seventh ceccc eee 1940 730 741,785 | 170,995 z z 46} 5] 3 
40| Caborn, West, Posey...............00eeeneaees 1941} 100] «42,122 | 7,985 0} o 7] 0} 0 
ALC OMGRO;: F OGY «<0 <2. cc ot ate gee Cee 1940 100 107,220 14,374 0 0 3| 0) Oe 
aouGratton, Poseyt sr... of. «i oaeacs teen ec weeneen 1942 20 694 0 0 0 1) 0} 1 
45) Halt Moon, Posey... |--.caae tdac seen neat 1942 20 8,853 2,354 0 0 1) 0} 0 
A4\ Hovey. Lake, Posey..0h.. oJ. cscchech ocuschere 1942 20 5,657 1,868 0 0 1) 0} 0 
45| Hovey, "West, Party '.< «ke ) dais metectaceeuateds 1944 40| ~ 1,493 1,493 0 0 1) 0} 0 
46|\Tnman, Hast; Posey... ....; Jc... 2h .cc alone 1943 200 153,437 | 151,191 0 0 24) 23} 0 
Ei) Lamott, Poteyss:c..< + it iiss Miah Seat 1941} 40 46,640 | 10,844 0} 0 4) 0) 0 
48] Mt. Vernon, Posey saethe se. ee dhe Siow 1941 810} 1,590,876 378,619 0 0 29) 6] 2 
49] New Harmony, Posey............00..0.ceeeeee 1939 430} 2,600,004 | 395,707 0 0 33] 3 | 2 
50) New Harmony, South, Posey..............-..-- 1944 200 66,422 66,422 0 0 14) 14) 8 
51] New Haven, sey? 1942 20 20,283 5,924 0 0 2) i eee 
52] Point, Posey........... 20 31,179 3,979 0 0 1} 0| 0 
werd ahs a's a Bate aa met eee 120 11,417 1,434 0 0 5) 4] 0 
20| * 595 0 o| o 1] o] 1 
dhe sain. De ctiate SAVE on a OR mala ee 20 3,439 880 0 0 1] 0} 0 
A oc eee eer os 80 25,701 15,373 0 0 3} Liege 
57] Bt. Wendells, Posey. ........0....0.e ccc ceceees 1934 240 z 4 0 0 28) 0} 0 
BSI Stooker, Posey ac hicicsts (Mle en be 1942 40 33,668 8,364 0 0 2) 0] 0 
BON ptony'Posdy reece ct was MRE Else tae 1943] 600} + ~—-107,658 | 107,052 0 0 13) 12 | 0 
BO Welborn; Pose nice. acvidbddec otek hts 1941 20 18,497 4,899 0 0 | + Sele 
61] Heusler, Posey, Vanderburgh. ............000005 1938 z| 1,298,248 | 144,502 0 0 55] 4] 2 
62| Enterprise, Spencer..:.....ces.cccececeeececes 1939] 170 z| 7,018 o| of ww 3] 3 
63] Eureka, j SPONGE 5 Ulan sate RMke Ail swe ‘,. {1942 10 3,439 286 0 0 1}. 0. Obes 
Gre dview, Wnehicen Sic dss taws Matic «china a i” Fy hgh : o i : : 
DORON soe ce abinslgiatnd een. ces Coen z F : 
GB| Rock Hill, Snencer. odcwcisieGue sowie. vce ve de sce 1929 310 r] = 0 0 25h. d |e 
Of} HOCKDOFE SNENOEF ca vs.0 1c W's han nemagidords ac de 1939 2 z 30,760 x z 74) 6.) 10% 
68) Richland, Spetoer: Give icsdeke. Wows senate ans 1943 40 z 2 0 0 Dl vey 1 Mie 
69| Gentryville, Spencer, Warrick...........0...005 2 260 x 2 0 om 13) 0] 0 
70] Dodds Bridge, Sullivan.......0 2.0.00 ccc cceuuee 1942 400 277,587 94,466 0" 0 107) 0] z 
MEW MARU, SUMO: ese id ds Cad eactate Koa dasaeone 1932 200 4 0 z z 16} 0] 0 
72| Shelburn-Sullivan, Sullivan.................6¢,,J1Q11 5,780) 3,802,955 83,191 z z 1,000} 0] z : 
78| Vanderburgh, Vanderburgh................0000- 1931 600 2 2 Ce ae 95} 0} 2 
74| Vaughn, Vanderburgh!............00..0cceceees 1941 120} + 1,214 0 0; oO 1} 0} 0 
75) Vienna, Vanderburgh’............00.cceceueeee 1933 x z F 7 0 0 103} 0| z 
76) Vernon Heights, Vanderburgh.....-..........-. 1941 300 162,334 54,962 0 0 26) 10} 0 
77| Prairie Creek, Vigo.........0.scececeeeeecees 1937} 460] 652,187 | 59,293 0 0 24} 0| 2 
ABI Rtley, Vago eas sles «titer muleceteer colt sahara 1906 310 x z 0 0 33) Our zs 
. ane sed omen ain nceigW Pree heie Bane. Soe «| 1926 880) 3,346,779 115,378 0 0 | 86) OO} & 
Millersburg, Warrick). .0..60+.0e0c0ubeeeseeceen 1941 20 z i 0 0 1) Ou) Oe 
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4 
es 
ad Herc 
‘ Wells Pro- ecm 
a 5 Pressure, | Character : : Deepest Zone Tested? 
s aueings “eee of Oilé Producing Formation Hae dof 1944 
af : _ Sq. In. 
3 Oil a 
5 5 
z a» (a3 
a 3 Pe & Name and Age? S <4 es € > elie Name : 
ie. = a 3 | s -a Ss oF iid o Pod 
5 4 a ‘g im eh. Ban 55 2 BS =3 s 3 3 ey s 
> glee] 2| & |es| sus Ss g\25| Bes ee 8 Pic 
Sle (25/6 | 3 |e-|E<3 28 A |E=| gs \f4| 8 ar 
Cennsylvanian, Pen § P { 634 | 2 \ 
38) 0 | 10 0 x =z | 32-34 x 1,130 -|23 A |St. Louis 2,863 
Pypress, eS 8 P 2,382 18 
altersburg, lis 1,880 | 2 Salem 2,740 
eaet | Ha) 21-84 fs & \ Springs, MisU 8 P 1,990 it 
Cypress, MisU 8 ae 2,367 | z 
0 5 0 z x 34 z aoe ak * ; 4 ane . A | MisL 2,670 
ux Vases, Mis f ‘ 
0} 5| o| = | =| 38.5) 2 || yet vis Ie | B | 2018 | 4t| D [St.Louis 2,729 
ONO} Of cs z | 36 z | Tar Springs, MisU 8 P PAE yp D | | MisL 3,010 
OBA LVO ia x z z | Aux Vases, MisU 8 P 2,609 11 D | MisL 2,653 
One Male Oi |. x x z x Ader Pen Ss) iP 1,095 |10 D | Pen 1,135 
0 1 0 = « z z ate ha ar 4 “ pee 10 D | MisL 2, 850 
Tar Springs, Mis 1039 {10 
0f22) oj = | =| 30 | 2/1 AN; Vases Mist S | P| doar fiz}} D |MeClosky — [2,851 
Ody Oy 2 Bile Sho seo var Springs, nae . = ie e D_ | Ste. Genevieve | 2,812 
Waltersburg, Mis , A 
ORONO | ee | 85.55 |)  Gleecaing Mau 5 i 2,425 at A |St. Louis 3,000 
Winery | 8/2 | a i 
o0/31| 0|.2 | «| 36.5] = Coe gi P| Pate lise] A {St Louis 3,028 
McClosky, MisL Bae 2B 2,968 | 4 ; 
0: |) 6.) -0:| =z z|] 30.3] z Hardinsburg, Mis U § P 2,444 |25 D_ | Ste. Genevieve | 3,150 
Orta | 0. |) 2 z| 39 z pie MisU iS) P 2,457 | 7 A isL 2,925 
Olea OF x} 38 3 were Mie . Ls E pod D | MisL 2,908 
: fy ‘S ings, Mis , : 
of 5] o| 2 | 2} 39 | = || Mecibage Mist ts | P| 3830 liz}| D | Misl 2,068 
ofo|-ol « | 2|- 2 | | MoClosky, Mist Ls | P | 2972 |6 | D | MisL 3,109 
0 aU ae 3 | 35.5] & pee inek MisL ts E aie 4 D | MisL 2,742 
Cl 1» isU ’ j 
cy Ws il a ak Pied { Waltersbure, MisU S| P| aioe jot] D | Misv 2,063 
o|26| o| « | =| 2 | = | Mansfield, PenL S | P| 1007 |30 | ML | Chester 1,920 
o| 2| 0| z | 2 |32-36.5| 2 | McClosky, MisL PAN ltr || PH Ap D | MisL 2,621 
Tar Springs, MisU § He 2,143 | 7 : 
0 | 12 O° 2 x 38.5 z | < Aux Vases, S Mis s Ie 2,740 |10 D_ | St. Louis 2,982 
1 St. jon, ‘s isU Ls Pe 2,975 | 7 ’ 
Os! Of |e 36 z | Cypress, M . : ane ! D | St. Louis 2,995 
0| 41) 0 az | 27-35 | « [libre ae MisU § |P 11385 a} AF | Ste. Genevieve | 2,643 
Palestine, Mis she 915 |10 : 
0} 97 0) « z | 32-36] 1 ress, MisU “A : tee : D | MisL 1,745 
cCl , MisL , E 
0 1 ei [Ps z 38 cd oe MisL Ls P 1,652 | 2 D MisL 1,674 
0} 8] 0| z z| 36 z | Aux Vases, Mis BP 982 |10 D |MisU | 1,077 
Onei2"| O | z x) 34 z | Waltersburg, MisU + § P 1,029 |15 A {St.Louis _ 1,783 
o|21| 0] z | «| 34 z | Sample, MisU i ‘ aap a MC | Ste, Genevieve | 1,506 
lvanian, P : 
o|24)39| 2 | #| 33.5| 2 {Palestine MisU . 5 | P| eo liof| A [StLouie [1,707 
Ovleie |) 20. A La x 2 2 | McClosky, M: Ls | P me 10 D Misi, 1,548 
Owe oe OT ae | 2 | ox x | Tar Springs, MisU S42 {7a 33 | D | MisL 1,241 
lyanian, Pen 8 P 700 | z : 
} 0} 6} 0} « z| 46 x ice ed pet lap 2337 ‘4 A | Devonian 2,386 
Weop-0} 9] « | 2) @ z | Pennsylvanian, Pen : ; i 28} 9 | D | Pennsylvanian| 628 
: 1 Pen 7 ze pee f 
0 |250?] 182/110 | 2 | 35 z Easier ty lg P 1400 a AN | Silurian 2,875 
f PenL I 9 Cie . 
o| sor] 0] 2 | =| 30.5] = {Sian i B |B | 308 [ft] Mu | ste. Genevieve | 2485 
Or leOs|. Oe z| 34 z | Waltersburg, pu - . Me i. D | MisL 2,562 
, Pen 
ge tal. a publ a9 x {Frond Pend 5 P 107 a0 NL | Chester 1,920 
- abu “Mist ¢ ‘ ; 
0/13] 0 Z| or x | Niagaran, ees x Te Pe 2,074 | 2 D_ | Silurian 2,232 
0 2 0 x z| 60 z | Niagaran, Dev Ls P 1,605 | x A | Niagaran 1,802 
0 a 0 fe z| 39 z | Niagaran, Der § Sil Ls | P | 2,100 | z in eres 
o| o| o| « z z z | McClosky, M Is | P 1,887 | 3 


340 


OIL AND GAS ACTIVITY IN INDIANA IN 1944 


TABLE 
a a Ne i a Ea 
Important Wildcats Drilled in 1944 
Initial Pro- 
Location duction 
per Day 
Deepest ae S 
| County Falta Horizon Drilled by 2 | Suz | Remarks 
2 g ‘ormation Tested on, |2 |e 
7) Tatas & tr 
iz Sec. | Twp.|Rege. a Be Ss Pe 
g $5 g5|\'Se a 
| Aaa go olen 3 
1) Adams..........| 35 | 25N |13E.| 2,510) Silurian Cambrian R. O. McKee Dry 
2) Carroll. 23 | 25N | 3W| 610) Devonian Silurian Perfect Oil Co. Dry 
3] Daviess. 22 | 3N| 6W| 776) Pen Lower Chester | Cledus Slabaugh Dry 
4| Dubois. 24 | 1N| 6W| 891) Pen Lower Chester | E. 8. Holmans ‘Dry 
5} Dubois. 35 | 38 | 5W|3,803] Pen Trenton _ The Texas Co. Dry 
6| Gibson. 25 | 18 |12W| 2,400) Pen Ste. Genevieve be Eagle Oil Dry 
7| Gibson. 32 | 28 |11W| 2,452) Pen Ste. Genevieve | L. J. Loyd Dry 
8] Gibson. 33 | 38 | 9W] 2,085] Pen Ste. Genevieve | The Texas Co. Dry 
9| Gibson. 25 | 38 |12W| 2,527) Pen Ste. Genevieve | J. F. Fleming 150 None | Oil Well 
10} Gibson. 11 | 3S |12W} 1,202} Pen Pennsylvanian | Carl Miles Dry 
11] Gibson. 25 | 38 |12W| 2,521] Pen Ste. Genevieve | Savage & Fleming | 220 None | Oil well 
12| Gibson. 26 | 3S |12W| 2,697] Pen Ste. Genevieve | H. H. Weinert Dry 
13] Gibson. 27 | 38 |12W| 2,729) Pen Ste. Genevieve yoRe Kidd & Dry 
"Nea! 
14! Grant. . 8 | 23N | 8E | 1,044! Silurian Trenton Jas. C. Reynolds 
15] Greene... 21 | 7N | 6W} 1,900} Pen Devonian Nat'l. Gas Dry 
orp. 
IN | 4W| 1,504! Mis Devonian Shell Oil Co. 350M iit Gas well 
lion ) 
7N | 6W| 1,720] Pen Devonian c Nat'l. Gas Dry 
‘orp. 
27N | 9F | 1,048] Silurian Trenton The Texas Co. Dry 
6N | 4E | 425] Lower Mis Devonian George Clore Dry 
23N |15E | 1,181) Silurian Trenton L. R. Freel 15 Oil well 
1N |12W| 1,419] Pen Upper Chester | T. W. George 25 Oil well 
3N |10W} 1,951} Pen Ste. Genevieve | Carl Robinson Dry 
3N | 9W| 1,742) Pen Lower Chester re Sao Dry 
ne. 
2N }11W Pen Ste. Genevieve | Wm. P. Muller 22 Oil 
37N | 2W| 460} Mis Devonian 5 Oil 
3N | 5W| 593) Pen Ste. Genevieve | M. W. Brewer Dry 
3N | 2W] 1,517] Mis (Chester) | Silurian Bedford Dev. Co. Dry 
9N | 5W] 2,515] Mis (Chester) | Trenton The Texas Co. Dry 
9N | 5W/ 2,595] Pen (Lower) | Trenton The Texas Co. Dry 
15N | 8W] 1,700] Pennsylvanian | Silurian Craig & Phillips Dry 
16N | 8W] 1,504] Pennsylvanian | Devonian Clark C. Nye Dry 
5S | 2W| 719] Mississippian | Ste. Genevieve | Lona Larkin Dry 
5S | 2W] 692} Mississippian | Ste. Genevieve | Lona Larkin Dry 
48 | 3W] 3,255) Mis (Chester) | Trenton Poa tae Dry 
18 | 7W/ 1,139] Pennsylvanian | Chester (Mis) trick 18 Oil 
88 | 6W| 1,377| Pennsylvanian | Ste. Genevieve Rico Drig. Co. Dry 
36N | 5W| 1,115) Devonian Trenton Tri-State Syndi- Dry 
cate 
48 |13W| 2,975] Pennsylvanian | Ste. Genevieve | C. E. Skiles Dry 
48 |13W| 2,984) Pennsylvanian | Ste. Genevieve | Sun Oi) Co. Dry 
4S |13W/) 3,032) Pennsylvanian | Ste. Genevieve | H. L. Cokes Dry 
5S |12W| 2,769] Pennsylvanian | Ste. Genevieve ree paren Oil Dry 
., Ine. 
5S |12W| 2,735] Pennsylvanian | Ste. Genevieve | Ryan Oil Co. Dry 
58 |13W| 3,049} Pennsylvanian | Ste. Genevieve | B. M. Heath Dry 
65 |12W| 2,738) Pennsylvanian | Ste. Genevieve | Carter Oil Co. Dry 
68 |12W| 2,695) Pennsylvanian | Ste. Genevieve | M. P. Evans Dry 
6S |14W| 2,981] Pennsylvanian | Ste. Genevieve | Sun Oil Co. Dr 
78 |15W| 2,850} Pennsylvanian | Ste. Genevieve Bosses Cartage 55 01 
‘0. 
8S |14W/ 2,756) Pennsylvanian | Lower Chester | Hodges & Walter Dry 
6S |14W| 2,784] Pennsylvanian | Lower Chester | Carter Oil Co. 85 Oil 
78 |15W| 2,850) Pennsylvanian | McClosky C. E. Brehm Dry 
5S |14W Pennsylvanian | Mid Chester _| Sells Petr. Co. 298 Oil 
78 |13W{ 2,808) Pennsylvanian | Ste. Genevieve ae Oil Dry 
0. Ine. 
38N | 4E | 1,045) Mississippian | Trenton M. C. Pletcher Dry ~- 
§ 48 | 5W 1,220, Pennsylvanian | Ste. Genevieve | The Texas Co. Dry 
a a a a 
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TABLE 2.—(Continued) 
Important Wildcats Drilled in 1944 
: Initial Pro- 
Location duction 
per Day 
A. Deepest . 
County : Surface Horizon | Drilled py elves ee Remarks 
a Formation Tested Oil, I 3S 
= (U.Bh es | Pte 

Sec. | Twp.|Rge.| Q Bbl. |e] 6.93 

ee =m | ofa 

243 gil 25 

e™ 85 | aa 8 
Spencer....>....| 25 | 48 | 5W)| 544) Pennsylvanian | Upper Chester | The Texas Co. Dry 
Spencer 2 5S | 5W/ 1,183) Pennsylvanian | Ste. Genevieve | The Texas Co. Dry 
Spencer......... 32 | 65 | 5W/| 1,210) Pennsylvanian | Ste. Genevieve | C. V. Guthrie Dry 
Sullivan......... 10 | 6N |10W| 2,808) Pennsylvanian | Devonian J. W. Rudy Dry 
Sullivan......... 14 | 6N |10W| 2,845] Pennsylvanian | Devonian The Texas Co. Dry 
Sullivan......... 83 | 8N |10W} 2,834) Pennsylvanian | Devonian The Texas Co. Dry 
Sullivan......... 9 | 9N |} 8W) 2,241) Pennsylvanian | Devonian The Texas Co. Dry 
Sullivan 8 | 9N | 9W/ 2,480] Pennsylvanian | Devonian aaa Bureau Oil Dry 

o O. inc. 
Sullivan......... 3 | 9N |10W| 2,388] Pennsylvanian | Devonian Patti Humphreys Dry 
Tippecanoe...... 10 | 24N | 3W| 906} Devonian Trenton Arthur Wolf, Fee Dry 
Vanderburgh....| 22 | 5S |11W] 2,544) Pennsylvanian | Ste. Genevieve | Sun Oil Co. Dry 
Vanderburgh....| 25 | 5S |11W] 2,562) Pennsylvanian | Ste. Genevieve | Jarvis & Marcell Dry 
Vanderburgh. . . . 1 | 7S |10W| 2,370] Pennsylvanian | Ste. Genevieve | Ryan Oil Co. Dry 
Wabash..... 12 |27N | 5E| 890) Silurian Trenton F. C. Weaver Dry 
Wabash......... 33 | 27N | 6E | 987) Silurian Trenton The Texas Co. Dry 
Wabash......... 19 | 27N | 8E | 985} Silurian Trenton The Texas Co. Dry 
bash. ietos.< 1 | 28N | 6E | 1,106) Silurian Trenton The Texas Co. Dry 
Wabasbo00.) cas 24 | 28N | 6B | 1,067] Silurian Trenton The Texas Co. Dry 
Wrarrickis.... -. « 26 | 4S | 9W/1,917| Pennsylvanian | Ste. Genevieve | Highland Oil Co. Dry 
Warrick......... 8 | 58 | 7W/1,775| Pennsylvanian | Ste. Genevieve | Cherry & Kidd and Dry 
Ashland Ref. Co. 

Warrick......... 23 | 6S | 8W] 1,886] Pennsylvanian | Ste. Genevieve | Eureka Oil Co. Dry 
Warrick 97 .| 5S | 8W/ 1,913) Pennsylvanian | Ste. Genevieve | Sunlight Coal Co. ‘Dry 
Wellgtss See. 8 | 27N |13E | 1,185} Silurian Trenton Dry 
Wiellainaetasceae fice 31 | 28N |13E | 1,297) Silurian Trenton Dry 


Number of 
Number of 


wells completed during it 


sae i 


oles completed durin; 


In Proven Fields) Wildcats 
Number of wells drilling Dec. 31, 1944........ 2... c cece eee eee eee beeen tence ees 220 85 
Number of oil wells completed during 1944. . 144 10 


TABLE 3.—Combpletions by Counties in Indiana for 1944 


aaa ae aa ean eee eT Roehl Speak GAR = wall, JP will SSL co hat athasecad Wbhy eae 
ss Total Initial _ | Total Initial 
470;, | Daily Pro- 470; | Daily Pro- 
Gace duction of Total Gone duction of Total 
County ple- Foot- County ple- Foot. 
tions rt ae age tions a vie age 
: il, 5 F ; 
Oil| Gas Bot Cu. Oil| Gas Sik Nea 
Ft. Ft. 
INGE S00 Ie AeA cae 2 o| oO 3°050|) Martin o.c0.5' 0, 2 GO| 2 5 
Carroll ee ocn iT | o]B.0 610] Orange......... | £020 eee 
Crawford..... = I o| o 360) |Owetia. oF sar. 0 2 Oo} - 0 5,108 
Daviess.....--. 14 6| oO 82 PST LO] ALI role gacsse coke 2 oOo} oO 3.204 
Decatur... ..-: 9 o| 9 1,024|. 8,207] Perry..... 1... 5 oOo} oO 6,306 
Delaware...... I I 25 Mo2s Pikes des casas nie Beri S| AE 166] 500 24.673 
Disbois..<¢ s:-. 0 -« 2 Ol 5.40 ; 4,004) Porters secs «ct I o} oO LIrs 
Gibson... 1.4% 89 | 54] 21] 4,339] 840] 179,854] Posey.......... 89 | 521 I | 6,645 5| 224'047 
Grantin tn: 2) - I o| o 1,044|| Spencer........ 20 Sie 84] 2,680] 45'806 
Greene 5 rq|lg ar 30] 451] 7,224| St. Joseph...... i o| oO 1,045 
Harrison 4 o| 3 105| 2,585] Sullivan........ 8 o| o 18,829 
Howard I o| I 50 918] Tippecanoe..... I oOo} oOo 906 
Huntington I oe} o 1,048 eee ee 3 DD 7,476 
' Jackson...........- I o| o 425] Wabash...... 5 o| oO 3,038 
AVietwrectpcose| Le 6] 6 IOI| 1,700] 15,642|| Warrick........ 5 o} oO 8.754 
Jefferson....... I o} oO 3 '5|| VCS ie miele tenet er 9 o} oO 10,270 
Jennings A’... bees o} 20 930] White.......... I () ee) 135 
DIOR tetera ve joky'et « Io At of 436 20| 20,158) =| Se 
La Porte..... Z ce CG 460 331 |145] 28 | 41,908] 7,400| 606,720 


ce, 
2 


“ty 


ters. 


OIL AND GAS ACTIVITY IN INDIANA IN 1044 


342 


- uoyuary, 


£06 


ols. 


606-998 


QLL-zoLl 


"O'S 99z‘I-192'1 


Soz‘I-Lo1't 


grr‘ 
Sgi‘I—1gi‘t 
£6L-ggL 
1848 
PIL 
ble 


gel—zzLl 
zLS—ooS 
of£9-919 
gvo-8f9 
sss—pvs 

£19 


the" Zz 


6+6 Sex) Binqsusain 
LS6 sex) Sinqsusei4 
$06 sex) dinqsusai5, 
168 Sex) Binqsusels) 
16 sex) BInqsusely 
606 sex) BInqsusslr 
968 sex) Binqsuseis) 
£08 sex) BInqsusei‘) 
0z6 ser) Binqsusels) 
gLL 
Sve'r ayeo, 
gSz‘1 ate A 
Soz‘r aTeI A 
ofh'r aTeI A 
£6L ayepus]y 
6L6 YNON ‘eyepues[s 
078 YON ‘eTepus[y 
9L8 YON ‘eyepus[H 
SIOo'I YON ‘eyepusysy 
z39 Binqjeuued) 
of9 Binqjeuued) 
gro Binqjuued 
os Sinqjsuued 
oge 
O19 
ori‘t uojuely 
o1s‘z woquer L 
“WA 
‘y3deq Pen soe, 
Te30L 


“WI ‘dol oL 


uoqUuaLy Sz 
. sTauavg 
uojyueiL, |. oob'ozr 
uojuely ool‘tg 
uojuely, ooS‘rit 
uozuely, 000‘OSI 
uojJuely, 009'VEI 
uojusLyL oos‘Lor 
uojualyL oob'orv 
uojualy 000'7%ZI1 
uoyusl yy, 000‘zv1 
eon, fly 
pues °D ‘d . 
AYSOTOIN 
AYSOTOI 
Buljsoy 
DADTADUSL) “3949 of 
AYASOTIOIW 
purs ssoidAd 8 


aAstAeuey *34S$ 
aw] UMOIg 


AYASOTIOIW 
pues ssaidAd 
epuoojor) v 
pues pyjog or 
uolzeInzeg 
epuosjoyy oI 
moped oz 


eIEBEL N doy 


“‘M “AH 
uojuaLy, 
ueuquiey doy 


STauuvg 


yeo 


-prim| “2c |se9 | TO 


uozIIo yy 


uoryonpolg 
suronpoig 


[ent] 


STIPM Jo adAL 


brOl ut DUuDIpUy ut Suoyajguoj—?t ATAV I, 
‘ 


ee Mo-NTye ‘ours wy 
Ean Siaena 


“GOI-NOI-of ‘teqem “Gf YUPA 
:* qO=Noroe ‘TOyeM AULT “SI 
“GO-N6-f2 ‘suLIamyos quetd 
ide wie she Sree eect eee bee neta cee 

-N6-zz ‘Sutueng ep] pus pueurpieg 

eee ee "GO-NO-S1 
SURES) “f ONL pue “a prepay 
“@O-NO-Ex “TynyY yeurq pue “wi M 


eeeree seer ee ‘ABY UIAICIT 
Pa co aSAtp TiS OI-N6-L * ulAIe 
Saree Ne . Reet Agr se! 


‘ARGU PIANO pue ‘y ydesof 
AqUNOD 4nj1DI9Iq 


oeosoessccace M9- N£&-zz ‘ddouy pot 
eV cececesr ase eres *ML-Nz 

lt ‘qaeAyy *[ vine] pue uoloured 

op Sgn Sar ME-N2-LI ‘weyein yoresrepy 


**ML-Nz-LI ‘weyein yoressIeyy 
Me Nees *ul0}}OGIEqUIM “| PIOTYD 
apa sens wo *** MO-NZ-O1 “Zoplug * a) z 
AP ete ic M9-NZ-91 ‘ATP H HON 
M9O-NZ-91 ‘Jassiq Arey pue asof 
Cokehs cases a M9-N2-91 “(meg 
Jessiq euuy) ‘eeg ‘ouy ‘uMmoIg "Gq “A 
weet ew ewe MO-NZ-SI ‘rassiq ydesof 
MS-N2z-LI ‘ueug,O "I *W pure “0845 
ar MS-NZ- g ‘SII yoeg uM 


Be MS-N2-8 ‘SdIeF OIG “uM 
si ceio+ aga MS-N2-8 ‘SIH YOO “UUM 
Aqunod ssatavqg 
ed MI-SE-81 ‘ueurpjoy A 
AJUNOD p4sofnvsy 
ae NS§z-fz2 ‘predeys "y que 
MUNOZ 1]044DD 
pSteter atheists, mal sish einem ete sade er 
-N9Qz-£2 ‘zzZeMG oTUUeY pue qooerf 
** *@el-NSz-S€ ‘suruuepus[y snjny 
AjunoD suppy 


uorTze007T ‘eWeN weg ‘Azunod 


my t+ MO FOAO 


Lai | 


jzaquin Nn oury| 


"4993 OLO ye JoqeM Inyd[ng 


——_——  — —_0wCw0”—_O. . OOO 


343 


os1‘e UOTsUs4X A 
YVoN ‘a][IAsuaMcG $Q6‘I-VS6'I pues ssoidf£9g 0g I z creees * MII-GZ-O1 ‘yugQ BuolsumIy S9 
cele wOoIsueyX ay Lo€‘z—-Sok'z AYSOTOOW i 4 
YWoN ‘oy[IAsueaMoO Zz1'e-Zil'z pues Jeyyog I6€ I I seeee se MIT-GZ-OL ‘yy SuOIsUIYy v9 
si1gaavg 
O19‘! aT[MASyIDT gie‘r uveq ue 000‘00S I I ee ee ae hon ates tee ** MOI-GZ-z - 
¥ eee "W oeuel pee “2 Weqory £9 : 
; Ly (aD ; 
Siv‘r : 6of't| , SInqsulple yy I re ag ie *MOI-Gz-I ‘aIOOW *M PleApA z9 
2 o6£'I OTTASHIDT ZIE*I-Q6z‘T uevaq ues) I s “19 ***WOI-Gz-I ‘ueUe[OD ‘[ inqyy 19 
gve'r Oo] [TAS yD qoqyem = 
pater eae sinqsuipiepy Se I £ “Lt tt *MOI-GzZ-1 ‘ueurejoD *[ Inqyy 09 
eve'r - 
gve'r STTTASHID —6fE'I-~gyz't Sinqsutpieyy oL I Zz s 8's MW OI-Gz-I ‘ueWI[OD ‘ff myyy 6s 
sTauuvg 
SLO‘I AYO purpyzeo ‘ I TSO A ae ae **M8-Sz-LI ‘ysnoy eineT gs 
oor'z stmo’y ‘4S I I I ‘ bia eriaiey “09 [BoD ure A dsaq Ls 
ogg‘ _ eyozeg uveq ue) I ae IS pare he eS “MII-GI-Ez WH “a CL gs 
zgore | BxOJeg zz9‘% wees t Zz as  MITSro Oz “Te. 2 ‘TRH AMA ss 
z, oov‘r OT [TASHID SIE‘ BInqsulpiey I s us *MOI-SI-O€ ‘ ‘ueyeW PUveEW vs 
a ZLS‘t aT [Asay ESs*i—ess'1 ssoid Ad I v ss **MOI-SI-9€ ‘ueyReP eye es 
| Leer aT [FASzIDy bze'I-goz'l Binqsutpiey I v pea ee ese ‘snijede1g) AluSey] Zs 
i SLO aT [MASI ! ooo‘orve i I seresess se * MW OT-QI-SE ‘Ielsry] sIZ]q 1g 
"2, of 
~ ZQE'I qseq ‘Suljeou Mm tv's Sinqsurpie yy Pes I s 5 , ie es Ee Rs noel oe ANO, 
iy -SI-1z ‘ulo : oh ue 38109 os 
" S6z'‘t qseq ‘Suresy mM | “yes S6z‘*I—-ogz‘I BINqsuIplIe yy sv : I z : st "dar os 10 Beart SS “MO = i 
-GI-Iz ‘uto . 41 We 33109. 6v 
= £6E'1 Buljoou mM OO£‘I-OLE‘T pues sso1dAcd I 6 ee e ae uace ieee heuer gv 
n g6z‘I c 9][TAsezeO 96z‘I-gLz‘1 SINQSUIpse pL ov ‘ I $ pitta ae NT MO-SI-LI ‘zqJMoyIS “M *H Lv 
at goer a] [FAseze0 goe‘1—p6z't BInqsulpieyy Ot = I z “** MG6-GI-LI ‘zyNoYyIG Joule And ov 
fo) €Lz‘1 oT[IAsezeO ELz‘I-ggz' BiInqsuIpsle yy se I I “** MO-GI-LI ‘z4yJnNoYyIG Joule And) Sv 
‘ ‘O'S'S 
669'I eT]TAsezeO 669‘1—Lo9‘I AYSOIOVN ve I I Ngee As *** M6-SI-9I ‘z4[nNoYS stuueT Lad 
g6z'I Burlpeoy mM | “yes v6z‘1-6Lz'1 SiInqsurpseyy OL I Fy aca ape MO-SI-91 ‘z}JNoYog euef Arey er 
oof't SuTpoeyM | “O'S OO£*I—06z‘T BiInqsurpleyy 0z 4 8 "71 MO-SI-0z juny “Onley ev 
L6z‘I BuleeyM | °O'S L6z‘I—zgz'1 BInqsulpleyy SI I L **M6-SI-0z ‘guny uoLepy Iv 
PSE aT[FASyIDy Binqsurpleyy ete I v **MOI-Sz-1 ‘uemefod ‘[ 'V ov 
cr Suljooy Mm Soe'1—gSe'r ssoid Ac) I v “*MO-SI-0z, ‘quny UOLIeyy 6e 
g6g'r Busey ‘O'S'S O£9'I AYSOIOIOW I I **MO-SI-LI ‘TTamsog "WW “Yy ge 
SoS‘t ueuIMog-uolUu () VOL epuoojor) I I ** MO6-SI-9O1 ‘uOTIIG 91478, Le 
939'I | YIION ‘eT[IAsUaMO osg'r AYSOIOOW I z ***2* M6-GI-OT ‘zy[MOYDG "MM eB10045) 9f 
zvo'z Uo0zo[ZeY ZLo‘t wares *MOI-NI-9Z 
gl9'r ASOTOIW 8 I z ‘Iapuly) atye ue iIlsy sApe se 
greg‘ ueulmog-uoluy grg'i—frg't AASOTOIW S2i a I see Lopate eee sous seyere . 
: “d07T ‘meysutuund eqyesOy PUB Wes ve 
SLg‘r U04Js[Ze ET LSg‘I—zcSg'1 AASOIDIN cakes ; 4 £ "t** MOI-NI-bII ‘uOg ibaa se ysny ee 
O6L‘T uo0Je]Ze Ey oOgl'i AASOIOIW gz I z cris “MOI-NI-VII ‘uog ‘AIby ysny ze 
SEg‘T uo, Ze bzg‘i-61g'1 AASOTDIA I 5 oa ee eS ie eae aes *MOI-NI-g6 
‘uoq ‘sdyyd YUpPa pue seosO re . 
: &yunoyr uosgts +) SS 
£o0g‘e Sgo‘e : uojyuelL I I I Peis. Ae Sf-Se ‘uasonyesqqen’y] "vy of ; A el 
16g fgl ypeuqeg I I I Seg isa as “ANS Ni-vz ‘uos[iIM “gq F190 . |6z Ay y 


: : ; ga ston, ok ee 
; : 


OIL AND GAS ACTIVITY IN INDIANA IN 1944 


344 


TvIS'z ‘O° 


gist os re z| aw] AMSOTOOW 


‘oss e Mer-ge-Se ‘preg “Y PIUIBII A 
Sgotz $30‘ smo’y "4S = I I I eens eg ae mela ore ee eNO 
-GE-£E “O- aBeByIOWF Wey [eloped 
LOL‘z uly zil‘z sesvA xny I (ho ee eae aka “+ * MEI-Gz-1€ ‘lore, ejUeWYy 
zos‘z ull) zo$‘z—o6V'z pues ssoidAd evi I z9 ee “*MEI-Gz-1E ‘ioreyy eyUeUY 
Sgr'c Sbb'z—zbP'z AASOTOOW | I I soos MZI-GZ-9£ “1B yo ‘stMaT “[ “| 
Sg6'r| YON ‘eT]AsuenO $g6'I-SL6'I pues ssoidAd os I z "to** MZI-Ge-Sz ‘yu IeBeAR “M “DO 
gzo'z | YWON ‘a][iAsueMmG | “yes gzo‘z—L10'z pues ssoidAd Of). I e “**Mazi-Gz-Sz ‘yu uosdwmoyL “_ “S$ 
S16'1 | YWON ‘Aa][IAsueMGO | ‘O'S $46'1—OSO'T pues ssoidAd ost I Zz MZ1i-Sz-Sz ‘tug UosdmOY TL, auesng 
yL6'1 | YJION ‘aT]tAsuaMG | ‘yes 0L6'I—-196'! pus ssaidAd Sv I ie MZI-Sz-Sz ‘ytuQ uosdwoyy, euesng 
A¥Ysojgo 
Iv€'z | YON ‘ef[IAsuoMO pEe'z—-1£E'z per iene: ob z < rrrteess MM gI-gz-Sz ‘uosdmoyL Sma 
£g6'r | YON ‘eT][IAsueMO | ‘O'S £86'1-690'T pues ssoid sd I z trrtereMZI-Ge-Sz ‘uosdmoyL SHA 
1Sb‘z| YWON ‘ay[IAsueMO ety zee 'z dAdTABUAL) 94S I I sr rets* MW ZI-Ge-Se ‘yreMayg pleuoeT 
‘S'd % O1 
S66‘r| YWON ‘eT[IAsueMO Z66'1I-SQ6'T pues ssaidA_Q | mo ‘ry zi ut fr 1 I "t** MZI-Ge-Sz ‘4lugQ syUnOW eIOTy 
oLo'z| YYWON ‘aT[iAsueMO ‘O'S OS0'% pus ssoidAd I z “*MzI-Ge-Sz ‘yu AesseJ Eleusled 
gvo‘z | YYWON ‘aT]TAsuaMO bro'z—Sto'z pues ssoidsg oL je I “"“MeZI-Gz-Sz ‘yup Aessey BleuIed 
zsv'z €1b‘z—6ov'z AYSOTOIW I x I patie aie see oi ANE eee S ‘sopAouyy 
‘q epueuy pue “We uosIpeyy 
Lg6‘r wOTsUaIXG ISP *MII-Sz 
YWON ‘o]][AsueAoO Og6'I—-196'1| Moyreg ‘ssardA_ ov I I -of ‘spoof, s0UeI0,T pue UopPoW 
awity AXSOTOOW 
g1f'z | YWON ‘ay[IAsuoMO ‘pues *O ‘d zSLe , I I tee MII-Sz-0€ ‘HIeIO PIOTA 
eur] AYSOTOOW | 
' uolsue}xq Seq pue pues joyjog 
9Sf'z | yZION § ‘aT]TAsuaAO {pues ssardAd ze I I “**MII-Gz-O€ ‘PU PATE Wey 
uolsuayxg ISeY “MS , ; : 
1o0f‘z | yJION $‘a]]IAsSueMC $6z‘z-6gz‘e ASOIO°N *o SEZ I z "++" MII-Gz-Of “yup JoATey, [PPqei 
ssol 
gee‘z uoIsusINY SEY pue pease "MH 7 
YWON ‘aT[tAsueaO quieg pues yeyzeg ‘0 OLI I I 7 ** MII-Gz-O£ ‘plu JaAreyy [Eqeyl 
ort'z uoTsudyxy : 
yWoN ‘ay[Asua4O ZOE‘ z—-O62's aut] AYSOTOOW E I ee Nery ee MII-Sz-0£ ‘uoyezesg [Neg 
uoIsue4x 
1S1'z | YWION ‘aTIASUEAQO | "E'S SL6'I-gg6'I pues ssoidAd FI I z *“MII-SZ-0f ‘JU VoOJEZPIg-[oArey 
uoIsuayxX ay 
TLi% qseq ‘o]]IASUaMCO Sor‘z ‘udy pues ssoidAd VI br ee “MII-Sz-0€ ‘yu UOFeZeI_-foATePy 
Sof'z—66z'z 
g1t'z wotsuayx gy 1S1'z—-Vh I ‘*z|AYsSo]OI ~pue- 
YVoN ‘a][AsueMO 6S1‘z—-€S1'z pues jayyog $s I ED est 5a wz MII-SZ-0€ ‘JaAreP PIneT 
ori'z uolsuayxy Moys VOI‘z) pues jeyjog “MII 
YWON ‘affAsuaag | “yes LLO‘I-EL6'1 pues ssoidAc- os I z -Sz-0£ ‘spooM s0UsI0[y pues UO LOW 
Ss1°z uorsueyx gq Oz1‘z—O1l'z T2439 
YWON ‘aTplAsuesMO €L6‘'1-gS6'1 ssoidAd ofl I - al Sei et *** MII-Gz-61 ‘Honey APP 
PSi'z uolsuayxy z£I‘z—QI1‘z| pues Jeyyog 
YON ‘ayfIAsuemO 696‘I-gS6'I pues ssoidAd toz I ; | IE Bere MII-S7z-61 ‘31uQ suoI|sMIYy 
si1auav gd 
yeo | Ky 
: e d |s*9 | fO : 
Va uoz1I0 uorjon PIEM “| STTSAA 
‘yjda alg jo owen yq ‘doy o HOE Pup old s I ‘ 
iG 2 Plea 3 N WW COL OL Butonpoig jenuy Le uorjeoo7y ‘aweN waeg ‘Ajunod 
STIeM jo edAy 


(panuyuoy)—¥ ATaV I, 


—_—— 


= “peMOld z : ki 
ine) i PT SAG aA Sn nn oar Sea occa =. a... t:Ct—CSSCS 
zer'r Jood uosispusayy gLo'r wozuely | ‘Iqq 4 puer)ooo'g I I Eh lea ee aes QSI-Nzz-I ‘1oBIeg sepeyd VEI 
166 uojyuel 000‘0V ‘ I ee BRE a @ci-Nzz-S€ ‘stpuey Aipny fr 
ajunoy Kop 
Szv I I Toa ABN I 2 cae eae | AP-N9-91 ‘seon’] “g 9310945) Z£T 
KJUNOD UOSYID 
gro'r 610'T uojualy, I a8 = I Ee aes qO-N 42-12 ‘Jeyoey "HW I€L 
KJUNOD UOj]sUIIUN FT . 
S16 uoyuely, uoj,USLy, 000‘0S I Do. ie ae eo @Av-NEzt-8 ‘TYeIS “A PIETIIM ) joer 4 
i? ; Cuno) p4épmo HT 
z6L sex) eruo0oey] $69 | aTeys Aueqiy MoN I les op ae Dea ee, PEO SES “ay 
=Sae “£ “texEUINYS eysmy pues “Q eB] 6z1 
| sex) eIu0o0e’] ajeys AueqiTy “oN 000‘or i I ; “WI V-GS-z ‘PUuelIe TOW AIL “|gzr 
£So sex) eIuooR’y of9 | aTeys AueqTy MoN oo00‘se I To GS Be qv-sS-c ‘uojssurary sowme[ Let 
gos sex) PIUODR'T g9S—rss | s[eys AueqiTy MoN 000‘0£ I I ‘tess p-QS-% ‘puviqiepliIp, etme, gzI 
MJUNOD UOStAsD 
(Co ‘Taq : 
£90'1 uoWoy o€ pue) o00‘00r I G2 ae ME-N61I-Vz ‘AqMoN 90f Sz1 
LEo'r moO uopJUsLL, I Dye aie te ME£-NO6I-vz ‘AqMON 90f vz1 
ozLl't (T]2M 4s29,L) 999'T ueUo0Asd OOO'TSe I I (4 “**MO-N4-SI “Te Jo ‘stAeq “| SNIAD ez1 
ats so 
| F ae ren welded ) ee ¢ thes eae ee ‘ay ; 
< : -N4-Ez Sect UPUION PUB BYITQeS ZEr 
z=} 006'T Sgl‘t sul] UPTUOADG I I : aaa ogee Sa! MO-NL-Iz “"[e Jo ‘saxeiy AY zl 
= Uno? ahaasy 
~ bro'r I10‘1-¥66 se3 pur [Io MoYg I E Des Wee ens AS-NEzZ-8 “Te Jo ‘FYQBIUY eILIO ozi 
ey : KqUNOD JUDAD 
i gore ° utgiiy ‘o £01'z—Ogo'z| pues BInqsieq[eM t9 I Si thell amen MtPI-St-92 “OD pueyT ueuezog O11 
> ZQ0'% uyguy oLo‘z—oSo'z| pues Binqsia4qye £1 I BE ao We ais MVI-SE-9z “0D puey uewezog gir 
ce Lora ugly *o Vor'z—060'z BingsioyeM Iz z 2h, 9 Wi ees MVI-SE-Sz “0D puey] ueurezog LY 
n soseA xnW 
5 £6L‘z \ ugg | “yes 16L‘z—-SgL'z| puke BInqsiez[eM Iv I Se al gee M?VI-S&-vz ‘0D puey uemezog gil 
re) z6l‘z uuyjlg, ogl‘z—voLl‘z sose, xny I TEs PS MVI-SE-92 “OD puey uvurezog SII 
o1g‘e ulgi4y) LgLiz—zgl‘z soseA xny by I Le Bal ea MVI-SE-Vz “od puey uewezog vit 
vgl'z segnngneg) £QLl‘z soseA xny gor I OOWr We Tae MVI-SE-£2 “od puey uewezog 11 ss 
60% ulglicy 9go‘z—£L0'% Bingsie}eM gs I 89 eae oo MVI-St-vz “od puey] ueurezog ZIl 
f 960'z UgIIoy £60'z—-£L0'z BiIngsisyz[eM IL I O09 i ee MVI-SE-£z “OD puey ueurezog IIl 
6oe'e UU | P I Te a 2 aaa ee 5 eee ***eueIpuy jo 94e4S © orl 
60S'z uyjli4y LLV‘z pues ssoidé¢ I ODSCl si Meer MPI-SE-EI ‘tad009 "WW °C 601 
‘o'9°S 
gfS'‘z ugity ese tee ssoid AQ LZ I [ee (es se ‘**MVPI-GE-zI ‘Iado009 “WW °C gor 
£1S‘z leqaegana) £1S'z-Sov'z ssord Ag LS I SOme ieee “** MPI-GE-1I ‘Iorwey, ejUeUYy Lox * 
gos‘z uyjliy | ‘yes SoS‘z—pgr‘z pues ssoidAd Ig I 99 wae Sf-zI ‘lore eyueMWYy gor 
11S‘z ulgiig,| ‘yes 11$‘z—Lov‘z pues sseidAd vy I ie) MPVI-GE-1I ‘sore eyuEMY Sor 
Los‘z uu | “yes LoS‘z—-160‘z ssoidAQ Zvi I 9 ** MVI-GE-1T ‘Tore eqyueury vor ; 
10f'z uyguyy SLZ‘% Binqgsulpieyy So1 iE v “*MEI-GE-gI ‘a4e4sq Jedood £or “A 
£ot'z uygusy ‘O'S $Oz‘z sinqsurpley II I 8 “*MEI-GE-gI ‘uund Ale pue "ur zor 
Sot'z uyjiy IO£'z sinqsulpley 3 z “*MEI-GE-gI ‘uung Arey pure “ur IOI 
OzL'z ScLl‘z eull] smmo’y 4S I io - Tyo i eee M2Z1I-S£-Lz ‘ueupey feqr oor i 
L69‘'% 9L9‘% AYSOTOOW. i i IT “""MZI-GE-gz ‘JeAIeP ‘q pue snoT 66 
of9'z "O'S GES‘z—O£S‘z AYSOTOOW I I 136 
¥zS‘z zzS‘z-£1S‘z AASOTOIOWN os I I \ L6 * y 
1z2S'z Los‘z -  AXSOTOOW Ozz I I r- “*MZI-GE-Sz ‘uosMeq ‘g WEepy 96 3 \ 
zoz'I ’ I Tr Rey le ee + er-gre-rd ‘uosdur0y,L atyoiy  ——- | $6 ears 
o19'z | YyyMog ‘aT[IAsuaMO z0g‘z : smo’7q "4S | By z “MI aN ‘preg a Giets \¥6 “\ 


a 


Ree TY Se et 


‘ < 


ge Pte 4 ee 


I ols 99400300'T ols dAaTANUAN) 1934S 000‘9 10 000°S ann le I ie. sit ARSENE “82 ‘qeuregz *q }owUg OSI 
3 £6s dayem zo AFSOLDOW ‘Ee LO. I I “ts "*MS-Ne-Sz ‘ssutuuel *q aB1004) gsi 
. Ajunoy) u1yAdpy a 
oor grr q1o 
o jo Moys poosy f 
at: 3 gizh auI] UBTUOADG $s I + ieee tenis “MENLE-OF ‘rayosiy eyyWeyy L£S1 
: AjunoZ 2440q DT 
; bse'z Temsed “4 gre'z—rze'z AASOTOIN I 4 *MZI-GI-Y ‘UOSTIM ‘a Sed QSt 
: Lit'z ' vit‘z smo’ “4S 
‘O'S G0f‘z-f0k'z AXSOTODIN ge f I £ -SI-v ‘uOS[IM “gq BIN] pue a rasd) Sst 
i oryeeye 
tT 6ve‘z [aurea “4 1188 St 4 AYSOTOOW I I MZI-SI- -£ ‘azeqysq weyd() ‘VY plaeg VSI 
Q zvLt I I "MO-NE-6z “u0gd ‘PIevoqoW raid esr 
tl 1S6' i Ep Wee tie eee Bar oistaie sere tees MOT 
7 -N€-91 AaAInG ‘yooAsIg “We uyoL zst 
H L9g‘I sewoyy IS] “yes Log*i—LSg'r AYSOIQOW zz I 2 *“MII-NZ-9f ‘T]EMOG IW “WW Aetieg ~ IS1 
< Sgg‘r Ssewoy, “43S |MoYs 99g'I-19g'I AASoTOIW I I MII-NzZ-9f ‘weysutuuNnD “Dp ewUg oSI 
qJoyem 
y a 096' seuoyy “39 0z6‘I—Q16'IT AYSOTOOW I I “"*MII-NZ-€z ‘yooaaig “pw uyof 6rI 
Re | +1¢' Jamieg “IA ‘O's plz't—69z'z pues AYSOTOOA ‘e I 5 ne ae a aa I MzI > 
A. Sane ‘uosdwoyy eum pue ‘seyd grr 
4a 6Ir'l 61v'1—Lov'r pues [ysIg $z I I MZI-NI-SE “Te Ja ‘JapyoeIg “g ‘WM Lvl 
ie KyjunoD xouy 
ms s1aaav g 
; La of£6 uojuely 000‘'0Z I I teecee coos *HG-NQ-11 ‘Ugey Yaqlin 
> 4 * , AjUNOD SBuiuuar \or1 
3 iS ‘La ‘09 
z al ser : (Je 1032) I z *q6-NV-6 ‘aaq puvfadod "MM “WM svi 
. 2 AjunoD uossa far 
f oH s6e'e £Le'f—org'z pues 
y o uelquieg “Wel 
; s uozUely, zeS‘1-vry'r 3339g “4S I I -Nvz-62 ‘1eZ9uIg sApe[D pur crete vrI 
re “Oo pue “qsi 
a QzI'I jood uosigpueyy | *3 982-600 uozusly zz I z -NE&z-9F * [euorjoesy ‘1aAulse1y PAOT, vr 
s o 6orl'I Jood uosiapueay LVO'I uozuaIy Sz I I “**  @SI-N€z-SE ‘aeueuwIZ oaee zv1 
(3 *4y "no 
= £60‘ voile UOPUSIL £60'1-vr0'r uopuel cages pure) ¢ I z ++ +++ SI-N€z-9z “4sJeq “M ‘“Styd IvI 
“2 °4] “no 
‘ s g60'r vole UoJUaLL, “B IVO'! “uoJueLL coo'sed pue) $ I By reg ASI-N£z-9z ‘4s1eq “M “SEY ort 
4 VSI'1 uojJueLy, 060‘ uop,UeLL, L z I srr et sa ST-NEz-Ez ‘TToMAIoY “D “I 6f1 
S Lgr‘t uoyuely uoyualy SI I = OU Be “QSI-N€z-zz ‘IaImayy, yseliog ger 
Igi‘l £o1'r uoqyusly = SD I I Eg = poser ASI-N€z-zz ‘iemmayy yses10g Ler 
= sTauavg \ 
S£o'r uoyuely, ov6 uopuely | ~ I I Afi-N&z-zz ‘[[IBey soeiy) pur atytMy ger 
SEr‘*r uopuel zfo'l uojzueL 000‘00g I re pe ASI-Nzz-S ‘iJetumAleg Joeyyny Ser 
; ct 
#9 | Kiq |sey | 10 5 
ace uozuoyy uonjonpoig | PIAA) - eat i 
y3deq Pet jo euen "ya ‘doy oy . jo uot}e007J ‘aureN wieg ‘Azunod Z 
[e10L Bulonpolg yertuy ‘ON § 
STI2M jo odAy ion 
cn 5 
. . 
= ; (panusuod)—¥ aTav I, - 


347 


FREEMAN 


OTIS W. 


uge. 


CeO] 


4seq SieB0yy 
qseq sileso0y 


upey) 


baa 8) 
Baer) 


uoasindg 


Tepueys 


a][TASe320 
YWON ‘aT[tAsezeO 
aT Ase42Q 
uUvUIMOg-UOIUy) 


ueUIMOg-uoTU”) 
ueUIMOg-woTU() 


ueULMOg-UOTUy) 
ueUIMOg-uorluy) 


4seq eAl 
ueulmog-uoluy) 
uUeUIMOg-TOTU:) 
ueUIMOg-uoTu() 
uUeUIMOg-UOTU 
uewMog-uoluy 


AOI, JSP 
AOI], Seq 


MOIST 


"O'S LLL'z—-1S Lz 
366‘z 


z0g‘z—R6L‘z 
ZLg‘z 
SL8‘z 
voz'z—z61‘z 
106‘z—268'z 
OIg'z 


pgliz 
ph op dg 
oso'r 
ofl 


ses 


Moys 9£8—-978 


S°SLE‘I—OLE'T 

€1e'1-Solr 

‘O'S SLz‘I-ESz‘I 
“ges O10‘I—L66 

O€1‘I-SE1'I 

I€9‘I-Sz9‘1 


V69‘I-0g9'I 
gz‘ 
ofS‘1—-L6V‘1 

‘O'S OOV'I-1SV'T 


ov6—gto6 
g99°1-Lz9'1 


gzo‘I-Szo'l 
If0‘I-0z0'1 


ourt] SIMO] “4S 


seseA xny 
eluopely 
DADTAIUNX) “849 
pues Bingsioze 
AYSOTOOW 
SASTADUAL) “84S 
DASTAVUAL) *34S 
soseA xny 


rayeM inyd[ng 
uojUsLyL 


eu] Mopleg 


pues ssutidg Ivy 


smoT 35 
pues ssoidAd 
pues ssoidAd 
pues ssoidAd 
pues ssaidAd 

AASOTOOW 

sose A 
xny pue AXso[OoW 
AASOTQON 
pues Binqsutpieyy 
pues Jeyyeg 
AYSOTOON. 


[Io puv ses Moysg 


AASOTQOW 

puss TO 
uvluea[ASuuag 
pues Sinqsulpieyy 


"O'S Li1z‘z—goz'z 
/ 

989 

veo 

61L—£99 
1sr'é 


I61‘I 
ZOL'I 


S6£‘'z—-L6z'z 
VEE‘Z 


aBesC 
Mopleg 
@ASTADUAL 34S 


AASOTOON 
wozUSLY, 


ueIUOASG | Jaze sv "duI0d) 


owl] uetUoANd 


wojual 


Dosis a teal 


saseA xny | 


£z 


sg 


vs 
se 


STaUUV 


000‘00$ 
‘Ig ‘aD 


VI 


or 
SI 
VI 
9 
slauuvg 
(peuedseq) 


(T]944 


HHH 


- 


HHH He 


He ee 


HAHAH 


HV. 


HHRHH 


CI EERO UTES M?¥I-S -b ‘IepuoMms “py 


i cea. see eens £1-St-L 
“u0d TH “I pue Aydiny ‘seqo gor 
re M?VI-St-v ‘IopuoMs “pa LOL 
**MEI-GP-IE ‘Sulseuruey qooel 961 
+ Wet-gh-oF ‘piog ABW puUe ujoourT Sox 
ee ee eee * MEI-SP-8z ‘ze g “Tr VOI 
Ee ee “MEI- Sv-L ‘TIF estoy £61 
S58 morceve! Yoo y AUPIY 2 IOAOID zOl 
teres se* MVPI-GE-E€ ‘Jaloprepy “d °T 161 
tresses MPI-GE-€E ‘Tod “WW eyouelg O6r 
4 ayunoy Kasog 
“MS 
-N9QE-6 ‘axsfesq stouely pue Joye 6gt 


KyUunod 40140 
a2 tort * MW L-GE-91 


‘ 


ee “eo, jeoQ sougq pue Aoy el0poeyy, Sgr 
“ML-SE-SI ‘sqqoq 
‘YI eulloT pue seyoemepoy yeies Lgr 
ai 2 6 6s eee eee, *M9-Se-6 ‘yod wey Trg, 9gt 
oie lara telee **MO-GI-LZ ‘royeus “iM "N Sgr 
i ry MO-S1-Lz “Aan ‘S Ye Vt 
Sip Sa MO-SI-zz ‘uosulyty yyeqeziyq gr 
sratepeicls musi > ML-QI-g ‘Horry “seyO zg 
“*MO-NI-EE ‘aaq VOW] STV pue ugol Igl. 
*MO-NI 
at _‘Burlqo’y qorlesieyy pus soureg ogr 


Evi MO-NI-zE ‘paeg ‘Mf [GLI 
or “++ M6-NI-ze ‘poeg "M “Lf ger 
caweicns mers ‘aeulleyoIq “O “T LLI 


*“M8-NI-O€ “uIMIOD 0044NS-sIOsse’T 

Jey}0 pus ‘avIM pues u0zyng *y uyot glt 

wb ar eigg 2rd ale ae wisrtre eeee *ML-NI-¢z 

*UrtOD ‘uosiiiex) Aojiey pur ot ad SLI 
“MO-NI-OVI “00'7T ‘aay VOW YLt 
**MO-NI-OVI ‘D07T ‘9a VOW ae €L1 

Ae NI-QVI ‘O07 “Te Jo ‘sazyoOWW uyol zLt 


“*** MO-NI-ZI ‘007 ‘oumry ‘WW TPC ILI 


we eee ee sews Monsees: WM G-NI- (gz) 

Il ‘007TJ ‘HOWoepery mown pue [rep oLI 
MUNOZ 3241q 

“"*ME-S9-gz ‘UeUIETqey, JezTeM 691 

. ebay chee) et AN SACOG ane, ‘UeIT uyoft tops 


MZ-SS-IE ‘axyone’T otuulyy pue Yue LOI 

sere ee oa "**Mz-SS- LI ‘soABID) ‘Vv “uM 991 

pe **ME-GP-Sz ‘asstejaq AruoPyT Sor 
AJUNOD KAdaT 


“*** MQ-NOI-OI “Te Jo ‘MoTPIEG [eO vor 
ae “M8-NSI-St ‘yoy ABW PIeIO £91 
AJUNOD 2YxADT 


a foilons ceva MW S-NO- -€ ‘quesnN “y °S zor 
naa : “MS-NO ‘snosty ‘f I9t 
&unod uamoC 


orn 


OIL AND GAS ACTIVITY IN INDIANA IN 1944 


348 


aaysnoyy | 


‘O'S L16‘I-z06'T 


pues s8urdg ivy 


sosnoyy 006'I-16g'I| pues sfutids sey S$z1 
S16'I uloqed I16‘I BINgGS19z{eM a 
oLi't ~ Jatsnay z 
. S1aaav g 
262 uslogeg 000's 
“T Ri “ag 
Ese'z ul0qeg ISE'z—gee'z pues ssoidAZd $z 
foL‘z upyyng 99b'z—LSt'z pues sseidsQ 
$69'z olg‘z BADTAVUSL) *94S 
£vz'1 uloqeg | ‘O'S £S9'z-6£g‘z AYSOTOON 
geliz ele smory "4S 
uotsua}xXq YING 
osr‘e ‘Auoulepyy MON gro'z 9ABTADUAL) “94S 
Ss1'e Auoulepyy MEN | ‘O'S £66'c—6g6'z AYSOTDIW 
yqwosg 
SL6'z ‘Auouey, MON 396'z—z90'z AYSOTOIW 
ynos 
bore ‘Auowmsepy MON | 'O'S OSF‘z-ghPr‘z Sinqsulpie py 
qy3nos 
tov‘z ‘AUOWIE]T MON 8z6'1—-916'T vIuoseq i On 
qos 
ofh'z ‘AUOULIETT MON giv'z—-10P'z sinqsulpse yy ool 
qyno 
6or'z geemien Ban 6oh‘c—rhr'c Simqsulpiey g6z 
yyno 
gol'z *AUOUIIE TT mse goL‘z—vol‘z pues sseid sd 
uoIsud}xXg 4seq 
oLt‘z ‘AuOWIeY MON oSv'z—1Sh'z Sinqsutpieyy 
Wanos 
bev'z ‘Auowsepy MON | ‘O'S zzv‘z—Lov'z Binqsurpieyy | “qMs oF 
yno 
6zt'z Pee pee “yes Szv‘z—git'e BiInqsutpie yy 09 
qno 
SOf'z “hcierreet re “O'S OLE*z—zOE ‘se SInqsuIpley $z1 
4no: 
o6r'z seubtaser: ns N Igh‘z—OLV'z Sinqsulpieyy : 
yMos 
sov'z ‘AUOW IEF MON ogt'z Sinqsulpleyy 
ziz‘e Auoulley MeN 9go‘f—rgo'e AYSolOOW. 
6ro'e zL6‘z—996'e stno’7J "9S 
Sel‘z 1zL‘z smo] "4S 
69L‘z ‘O'S Izh‘z-11V'z pues ssoidA—Q 
160'E Auowuley MeN 6L6'z-VL6‘z aul] AYSOTOOA SSr 
£00k uy tog‘z BASIADUDY ‘34S 
“yidoq PPM JO SWEN “qq ‘dol oL Psa! tpep sel ge 
Teq0L uIonpolg JOSTaL 


H 
HHH 


(194 
I |AteA@OsSIq) 


I 


I 


HH 
HHH RH 


yeo 
~PTEM 


SII2M Jo edAT, 


(panuyuoy)—V¥v IaV I, 


I 


41q |se9 | 10 


trstte ss WZIH-GQ-Of ‘UeUIMON ey 
tosses WZI-Qg-0€ ‘IoqIeIyoS VIPAT 
tresses tse MET-Go-bz ‘Iaqunf euuy 


oie he, ****MZI-GQ-0z ‘4JayIeg InqyIy 


revere “**MzI-Sg-LI ‘sueyeyy dyTyg 
"1554" * WEI-GQ-61 ‘ayos” YIoqezyq 
Jove ee + MZI-GQ-VI ‘WWOMYSY SsIpes 
tig) Sdusyate tics MZI-S9-02 ‘ylajIeg INqYY 
een MZ1-S9-2 ‘J91I9WISIOY eseqieg 


ne oye aie "7+ * MPI-GS-£z ‘4V0TTG * “a 
GPC ga aa CGN Ys 


-GS-LI “od Aqeoy Auousey MON 


sores * MPI-GS-PI **di0g eAoIZ[eM 
*"MVI-SS-V1 

“Te Jo ‘apeM “pure ospayyny Inqyy 
*“MVI-SS-VI “wud 

‘apem “H pue ospayjny snyyy 
. *"MbI-SS-F¥1 

“Te qo ‘ape M “ pue espayyny inqyy 


“*"MPI-GS-VI “Te Jo ‘apeM UPUTIOFT 
2 Fie shales MviI-Ss-r1 “Ola wexyorpy 
“**** MPI-GS-PI ‘UreHOLE, STTIM 
ee ee MPI-sS-r1 ‘nolnIg ‘gq Jew] _ 
wise (avajeire MPI-SS-F1 ‘MONT “q Jew A 
ee eceee MtI-Ss$-b1 ‘oN “| Jew _ 
one we “MVI-SS-P1 ‘HONIG “gq Jew A 
Se ewes *MVI-SS-11 ‘sulpdmay ‘seqo 
MPI-SS-E"'09 Azeey Auousepy man 
crazy ME£I-SS-zE ‘Jasipneq prempa 
MZI-SS-Lz “Te 4a ‘Woy "| eouele[D 


“Tress e1-gS-p ‘suieg sowel 
eee eee Shniaile "8S eS Ee RED 


-Sb-ve “od Ayeey AuowIey MON 
ee ae eee) M?I-St-o1 
‘AoQ°W seq pue ze “H “H 


uol}e007] ‘awWeN wiey ‘Ayunod 


a £99‘z qseq uvuluy 899'z—-9z9'z 9ADIADUNL) '949 99 { I Cig teat ee “MSI-G8-SI ‘seTL{S “wy Atuep 9% 
si puts ssaidAQ pue - 
i pues ssuridg ivy *MSI-S8-SI 
zone yseq ueuuy | Q6f'z—zOE'z! ‘pues BIngsiezeM vs I L “euevIpuy Jo 97¥4g pur SeTDIS “YA Aluey £92 
| | |pues Sinqgsieqyye Mm *MSI-S8-SI 
090‘%z | qseq ueuIUuy pue ssuudg sey SL = 9 ‘euRIpU] JO 24e4g pure SoTTYS "y Auey, ZQz 
| } . pues ssaidig *"MSI-S8-SI 
gor‘c | qseq ueuUuy pue ssundg iep c61 I 5 ‘BUBIPUT JO 9349 pur SETLIS "yf ArUoTT 19z 
L99‘z | yseq ueWUT obr'z—oL€‘z pues ssaidag *MSI-S8-SI 
gzo'z—Lio'z ssuudg ivy, 09 I v ‘eueIpU] JO 9324S pue se[lyS “y ATuoH ogz 
| pues ssord’c) “MSI-S8-SI 
£ov‘z | qseq ueuUTy | pue sSinqgsiezJeM | ‘qs gor I £ ‘euBIpU]T JO 9484S pue says “y Arueyy, 6sz 
| | soseA xny 
‘pues ssaidAd 
pue sdutids ie], *“MSI-S8-SI 
QLO'z | yseq ueulUy ‘pues SInqsiozeM | “qs ozI I z ‘@UBIPU] JO 9484 pur Soaps “y Atuey gsz 
wes 
ave qseq uewuy g90‘c—gvo‘'z| ssutidg xe “MS1I-Sg-SI 
| | oL6‘I-VS6'I| pues BInqgsieqyeM QLI I I ‘eUPIpU] JO 94e49 pur SaTLYS “y ATuoyT LSe@ 
| pues ssutidg ivy, MSI-S8-SI ‘AasoeW YJoqezyq pue 
019° yseq uewyy | ‘O'S | ‘pues BinqsieqyeM | “qMs EIT I I BURIpUT JO 93e41S ‘SeTTYS “y AruoT gsz 
999%z | qseq UPUIUT L99‘c~1¥9'e saseA xny \ *MSI-Gg-SI ‘Aoqoey 
( | 1So'c— TEO'C| ssumdg Ie £z i i yeqeztg pue sys “a Aiuey Ssz 
a £6‘z | uouleA “IA | ‘O'S Ogv‘z—ogt‘z) pues ssoidAd gt I Bl eee MVI-SL-S * nue *M ydesof vSz 
= BSS‘ | uould An "4 “ESS‘z—gis'z pues sseidAd bVI I it srrssseMit-GL-r Caf ‘ra0uedg "MM “ff Sz 
bl Evr'z | atte g of1'z| pues ssutidg 1ey Sgr ts oe al eae MVI-SL-S ‘Bue] “YH Atuey ZSz 
a Ost‘z | auteig | O'S Ivi‘c-£€1'z| pues sdulsdg Ivey gor . i I Tote tes A bI-GL-S ‘sueq--p7 Atcepy ISZ 
gog'z | o6L‘*z-LeLl‘e smno’J "4S I I I tresses MW ET-CL-6 ‘HoI[NeIL) Jodsed osz 
sca QLL‘z | yjoure’T QLL‘z—&L Lz stmno7y] ‘4S I I toute e sl AM CI-GL-Sr “TTED Pay aE A ove 2 
; $0g‘z | ZBO‘'Z—089‘% 1SOy “MVI-S9 
> | uloqeg | ‘O'S LiIb‘c—e1v‘z pues ssoidAg I I -£€ ‘umequesoy assef pue uvulleyy gre 
Xe OIl'z | Sor‘z—ggo'z| pues SInqsieqeEM 00% I I OS AS iS” oe eee ees Mt¥1 ‘ 
n 3 “89° -c€ ‘JaB0A “VW pue Jaouedg eal Lye 
S| erie aurelg go1‘z—ggo'z] pues BInqsiszjeEM oSz I AS ee A caine tae “MPI 
5S -S9-zE ‘JaBo,A ‘YW pue ‘Ia0usds “MM “[ ore 
ssundg 2 
ggl‘z | ‘O'S LSI‘z—-OF1'z| Ivy, pueseseA xny | “qMs Sg I I a ue Vespa MVI-S9-zE ‘mnequesoy sted Sve 
ZQO'% uojd SL6'z stno’y "4S cet I Ts a gs MVI-S9-zE ‘pinoy *W Yeoy bre 
6gliz uoussA ‘II Lor‘z—oor'z| pues 3inqsi1o4ye MM (Cae I : “MPI-SL- iS ‘porysuedsa “TM eve 
zSi'z antelg | ‘O's Lv1‘c-I€1‘z| pues sButdg 1ey,} “qais ov I I PEER te ** MVI-SL-S ‘parysueds| [ITM zve 
9SL‘z r I z . Sp pei See ANTES CE Oe: 
pon, seq, pue poqTq "M AluezT 1vz 
LI€*z . E 069‘ pieusy, toddq I I 7 a pe Leow SI "t 7" MVI-G8-9F “ 
‘plel[og ‘seyO pue yWeqtq -M Aruazy ove 4 
o$g'z ‘0 S g6L‘z—-V6L‘z AYSOTOOW | I TG en rece * MSI-GL-Sz ‘qIeyoIoy Wosuey 6£z 
oSg'z gog‘z AYSOTOOW, 5) “2 I I “t+ ** MSI-GL-Sz ‘yous'T pues uryveqg gez 
960‘z—0g0'z 
960'c uoulsA “JA | O'S $Lo0'z—€g0'z| pues BInqsso4qyeM z00S Ir be cS “7 MPI-SL- S$ “ye qo ‘uueyy “M *f Lez fe 
oO1l’z uouleA "IA OLI‘z—960‘z| pues Binqsteqje Mm 00g I z ¢ SS OCS IN ZnS) i ‘auey AN gtz 
z96'z uoul9A “4A 6LL‘z—gLliz saseA xny I TEES aay Seaetaals “**MVI-GL-S ‘uuey “M *f sez 
698'z 698‘z—998'z SASOTOOW. 
uo4d IVL‘z soseA xny 4 o I srt tss sess MPI-G9-62 ‘Z4[NYoG suaryT vez E 
$66‘z urog]aM ¥g6'z stmo’y 4S I t het eae MVI-S9-SI ‘way ei0g £fz 
Des “MVI-S9 et 
¥ 363‘z—068'z ' AYSOTOIN I I I -Lz “WeUNOST AA solojaq pue ysnyzy x 
uloge9 €sr'r ayu0joq ss I Fy PWS RSs Sete tens ary *ME£I-SO 
. md ponmory ‘a ‘W pue song * nN iz 
Jo[snoy, aindetea]e Ak ) | : : pue UeUIMS 


ee ONAL G ALE 


S ACTIVITY IN INDIANA IN 1044 


A 


AND G 


OIL 


350. 


SL6 yrodyo0y S$L6-3S6 
¥L6 qaodyo0y £96-106 
$*sso qrodyo0y $*SS6—g£6 
z96 qiodyo0y z96-£26 
gost IPH 490y SOv'T 
OIz'l SLO'T 
o0go'r MOTAPUBID) SL6 
£6g MOTA PUPIL) V6g—08g 
gvo'r MaTApURIy gvo'r 
gest astidioyuq ooS't 
96 qodyo0y of6 
Cer's i zz6 
zos‘z SNEID BULS z6z'z 
9L6-VL6 
tre e1s 
ozz'l ZLo 
Sto'r QIO0'I-£10'I 
ogo'r qseq uvuluy 9L6'I-gg6'r 
z90‘z qseq ueuruy | ‘Q'S 090'z—bSo'z 
PLOT qseq uvwuy 896'I-€S6'1 
agr'z qseq ueuuy | ‘O'S gov'z—r6£'z 
£69'z qseq uvuluy OL¥‘z—-OLE'Z 
L1L‘z qseq uewmult LSo'z—bro'z 
639'z yseq uewuy $L6‘I—0S6'I 
L90'z qseq ueuruy | ‘O'S $90'z—LSo'z 
moys £L9'%—999‘z 
£L9%% qseq uvwmul Moys 96£'z 
11L‘z qseq uewuyl Lgg‘t 
ISg‘z qseq ueuluy o1b‘z—oov'z 
936‘ I—096'I 
ost'z qseq ueuuy 
gLo'z qseq uewuy gfo'z 
zHg‘z qseq ueuluy 66L‘z—-SLL‘z 
“4a 
‘yideq PPh JO sueN “tq ‘doy oL 
TeIOL vies 


suryse[eq 
aurysoleg 
aurlysaleq 
oulysoyeg 
smoT “AS 
DAAIABUAL) *94G 
purs "O'd 
uoTPeINZeS 
BABTAVUAL *94S 
yNeVusYy 
oulyso[eg 
DABTABUDL) "94S 
uetuoAed 
AYSO[QIW 
sBulidg ie yp 
 @ASTAQUAL) *34S 


Tro Aoys 
pues Binqsioqye 


pues s8undg sey 
pues Bingsisze My 
pues ssaidAd 
pues ssoid Ag 
pue sinqsurpie 
puv sdunds 
Jey ‘To Moys 
pues 
sSuudg ivy 
pues Zinqsieye Mw 
ssuudg re 
pue pues ssoidAd 
sBuuds iey 
pue BinqgsisyeM 
pues ssoidAd 
pues ssundg 
iey pue sseidéd 
pues ssaidA_d 
pues SinqsieyeEM 
pues S1ngsisqeM 
pue ssuudg sey, 
soseA xny 
AASOTOOW. 


ial 


cal 


or 


H 
al 


ge 
09 


gor 
ove 


gL 
09 


ger 
os 


VOI 
O61 
00z 


vL 
Sv 


RRR 


La) AHN HOOH HHA MtO 


al 


MAN 


zi 


It 


oI 


On 


i cada M ye ‘AA 
pue “yy ‘wopdeyy “g aTWUI pur "Ta 


+ Halele eB) O-GL=OZ. ‘ayeg pue Tey 
aie BlehS = AAR Oe, ‘arnyed pure Teo 
tree eee MN Q-GL-62 ‘aiyqeg pue [eH 
seen ****MQ-GL-6z ‘atqqeg pue Tl?H 
Wei aay Wa! pony ‘sBul[e3s Bala 
SCENE KTH, -g9-ze ‘yiIMg suYyD 
he gee AO Keats ‘azreg queiy 
eee eee “MS-S9-8z2 *qIemays i qny 
scene -*MS-S9-Lz *qVIeMays “I qyny 
pile g weer *ML-S8-1 ‘ remo ‘g HINT 
eee eee we *ML-SL-9' ‘uIpeyl 194so’T 
see eee eee “MS-SS-z ‘suluuey est “ct 
oeeeee acces "MW S-G-Sz ‘faB0n yneg 


sraiale oe. 3% vivinie's Aa G-ab-Cz ‘SeyI0g Ay 
Ah eg eee ee 


qunoy 4a97uadsS 


Abv-Nge-o2 ‘AzIsIoAluUy sued eT}0N 


Kyunoy yFasor “15 


ec esene +++" MW SI-Gg-zz ‘eueIpuy 
jo 9381g pue Pleqoey], YIP “st 
“<* MSI-g8-zz ‘preqoey, YIPA “SIN 
“+ MSI-Gg-zz ‘pleqoey, W3IPA “SI 
se eee * MSI-Sg-SI ‘soTtIS bir | Aiuayy 


eseves * MSI-Gg-ST ‘soTTAS as Aruay 


rrstes* MSI-Gg-ST ‘sats “y Arua 
***MSI-Gg-SI ‘sag "Y Aluezy 


see eee * MSI-Sg-SI ‘sols es Aruey 
tee eee “MSI-S8-SI ‘soTt{S st Aruay 


Ps ve * MSI-S8-SI ‘soTIS sf Aue py 
terse WST-Gg-Sr ‘soTTyg “y AruezT 


cr ttts* MSI-Gg-SI ‘saTTAg “y Aruey 
sete s* © MSI-GQ-SI ‘safIS “y Atuey 


te reees NT ST-9g-ST ‘says “y Aruey 


wozoyy 
suronpolg 


yeo 
41d 
uoyonporg | PHAM 


[te iear 


(panuyuoy)—v ATaV I, 


Sey) 


STIPM jo adAL 


TO 


uoljE007J ‘amen wieg ‘Azuno9g 


a Ort a dee . - = 


/ 


ZBz 


1gz 
0gz 


6Lz 
glz 


LLz 
gle 


“|SLz 


VLE 


€Lz 
cle 


1Lz 
olz 


69z 
89z 


mon 
aquiny| aury| OOo 


351 


FREEMAN 


= 
<a 
nN 
aa 
a 
o 


uoqyuely, plo 
uoquelL, PIO 


woes], plo 
uowerL PIO 
uowerL PIO 
woqwerl Plo 


uozyueTL PIO 


weATTING 


esprg sppod 


astidiequq 


astidiequq 
puelqory 
pegs 


SE rer 
‘O'S VgI'I-Vgl'l 
‘gvI‘I—Of1't 


Zvi 
Facto) 
£L6 
£L6 


166 


LSg‘t 
IoyemM 
ogL'I—-€SL't 


99L‘I 


Jaye 
LIO‘I-£16'1 
é SL1°I 


Lgo‘t 
6v6 
996 


gbhz‘z—ove'z 


S6e'z 
grr'z 


S6g 


cve'z 

Qzz'z 

gor 
Szf-zze£ 


6z9'% 
zSi't 
Sto'z 
069'Z 


ezb‘i—-Siv'r 
ofL‘I-61L'1 
pue vol'1—ooLl‘r 
6zo0‘1I-Szo'!L 
Lvo‘1—Lzo'L 


uojuely 
uoyuely, 


uoj}UsL J, 
wuo}UsLL, 
uojueLy, 
uojyuel J, 


uojueLy, 
smoy] “3S 
A¥SOTQOW 
simory "3S 


AASOTOOW. 
aAsTADUaL) '34G 


uojuely, 
uojuel yj, 
uoj,usL 


A¥SOTQOW, 


BASTAIUAL) *94S 
BASTAIUAL) “94S 


uopueLy, 


uemoAsqd 
ueIUoAsd 
ueluoAed 


epuog[or) 


uewossd 
aAdTAIUaL "849 

]Io Moys ueTUOARC 
ueIUoAsd 


pues sseidAd 


AASOTQOW 
BiInqgsisz[eM 
- Binqsiey[eM 


Tes 
sozeM se ‘durod 


Site 


sTaauvg 


H 


HRA Re 


000‘0S 
eX: le oX@) 


((4y OLSI 03 0$6 
wooly peusdsep T[9M) 


SI 
sTauavg 


HHH HHH 


HAAR 


HHH 


oti 


HHHAHH 


Nn 


teeeess MO-NLe-Lz ‘osJ0Ig “4S AIPPA 


aqUNoyD at4uM 


AtI-Ngz-1€ ‘suey WsudNY “N “A 
© sieisheieis) qei-ndz-1€ ‘rezpyadg “gq VT 


sence +t qer-NLz-61 ‘somef L'a 
a ae *gqei-NLz-3 ‘meyels “"N pue “M 
oe he siene . *meI-NLe-k ‘aeullTyqosy st 
* “WeI-N$z7-z ‘oo ‘Joummy “O) pet 
++ @eI-NSz-ze ‘veg ‘Jouiny, “O ped 
+ + WEI-NSzs-ze ‘oe ‘Jouiny, “9 ped 


se meee ++ + @OI-NSz-0€ ‘SUIETTEM STA 


KyuUnoD S1192M 


by Sines sue # 9he aisle AN Q=CE=LE ‘prey Ta ey 
A he M8-S9-£z ‘swaH “H SemoyL 
“+++ ML-gS-g “0d TeoD BuoIeA jo 

sazyWMIUIOD sATJEJOIg Siepjoypuog 


hic afte 4/el4 6 *M6-St-92 ‘pooMullicy eng 
eevee sts Q-Gh-Pe ‘IeBry9g AUT 


KJUNOD YIAAAD MM 


seen ee . “FO-N82-Vz ‘2ynys “AH 
see ew eee “QO-N8Z-1 ‘suIeyy "mM tet 
see eeee “G8-NLz-O1 ‘poomrey “O° 
o\e) Ale) afoaus: sus igi" “WO-NLz-£€ *satqeeq “a 
he oR + +@S-NLz-z1 ‘aArasoy Aery 


-pox) ‘MeqoA “WW Ppl pue “A PLEIN 


KyunoyD yspqvum 


SI OL I on Sy op Ray Ag “mIULOD 

‘neyyeM “f[ pue yjelieq ueuUlloyy 
sr sees M TI-GS-Sz ‘eyovy *A Voqry 
stress MTI-GS-z2z “TB 48 ‘qleg AUOL 


UND YsANgsapUD A 


sees eae *M£-Nvz-O1 ‘aTIOM. ingyy 


KyunoD aounra¢42 J, 


tresses WOT-N6-E ‘ssoIg "OQ uyof 
oe ele viteteoe *MO-N6-8 ‘IojAV “N PATY 
soeeeeeest* We-N6-6 ‘URqeW “a ‘A 
+++ MOI-NQ-SE “Te 39 ‘xIq “WV ssef 


MOI-N8-£E “uUIOD vourrTep{-AoTeYy 
ore ble re ar * MOI-N8-8 ‘IOUSSTM wid 
ee ee * MOI-N9-VI ‘hapseqd aT 
+555" WOI-NQ-OF “OUT ‘Auedurod 


ayeg 4 pue puey AcyjeA yseqem 


qunoD upanjns 


"ML-SL-9F 'SOTIN “A “MA 
pue yurrg Aesog ‘Hurl “S "“M 
*ML-SL-9% 
‘plieg uslTq pue uose 912 
*ME-GL-II ‘spreqory eloig pue epATD 
is Ae ABS . *ML-SL-9 ‘qyTWIS apne 


ree 


of 
6ze 


gze 
Lee 
Qgze 
Sze 
vee 
£ze 


Zee 


Ize 
ozet 


61 


gre 
Lie 


gif 
Sie 
VIE 
£1e 


zie 


i db 8 
orf 
60 


goet 


Loft 
gof 
Soft 
vot 


£0e 
zoe 
Iof 


oof 


66z 


goz 
L6z 
96z 


Oil and Gas Fields of Kansas during 1944 


By Frank M. Brooxs* 


ENDEAVORING to meet the requirements 
of more oil created by the war effort, the 
oil industry of Kansas in 1944 maintained 
a level of exploratory and development 
work well above the average of previous 
years. During the year, 1866 test wells 
were drilled, of which 838 were completed 
as new oil wells, 89 as new gas wells and 
939 as dry holes. These figures compare 
with 895 new oil wells, 32 new gas wells 
and 834 dry holes for a total of 1761 tests 
in 1943. Thus, there was a marked decrease 
in the number of new oil wells, and an 
increase in the new gas wells and dry holes. 
The total daily initial potential of pro- 
duction discovered by the successful wells 
amounted to 494,689 bbl. of oil as com- 
pared with 736,297 bbl. in 1943. The 
increase in unsuccessful tests and decrease 
in the daily initial potential of production 
has caused’ considerable comment and 
speculation among the oil operators of the 
state. This tends to confirm the fact that 
each year it is becoming harder to find the 
remaining oil fields. 

The total number of wildcats drilled in 
Kansas was 651 in 1944, including the 
so-called “extension wildcats” (more than 
4¢ to 1x mile from known production). 
Of this number, 410 are classified as 
“rank wildcats,” being more than one 

“mile from production. The total of 651 
compares with the total of 577 for 1943, 
showing an increase in wildcat drilling of 
74 test wells. Of these tests, 81 were 
successful in finding, new oil fields or 
substantially extending known areas of 


Manuscript received at the office of the 
Institute March 26, 1945. 

* Bridgeport Oil Company, Inc., Wichita, 
Kansas. 
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production, and 20 either found new gas 
pools or extended old ones. The ratio of 
dry holes to producing wells among the 


“rank” wildcats was approximately to 


to 1 (372 dry and 38 successful). This 
compares with a ratio of ro to 1 in 1943, 
11 to r in 1942, and 6 to I in 1941. 

A compilation of the results obtained by 
34 active companies, including all of the 
major companies, reveals that their efforts 
accounted for 286 rank wildcat wells, of 
which 37 found oil or gas, making a dry- 
hole percentage of 87. Approximately 
55 per cent of all tests (pool and wildcat) 
were failures. é 

The Kansas Nomenclature Committee 
of the Kansas Geological Society named 
and classified 43 new oil fields and 8 new 
gas fields during the year. The discovery 
wells of the new oil fields had a total initial 
potential of 18,358 bbl. for a per well 
average of 427 bbl. The average initial 
potential per well in 1942 and 1943 was 
894 and 419 bbl., respectively. 

With nearly all wells producing at their 
economic capacity, the total production 
for Kansas during 1944 totaled 101,896,704 
bbl., which compares with total runs of 
107,709,679 bbl. in 1943. Production of 
natural gas during 1944 reached a new 
high record of 135 billion cubic feet. This 
compares with 122 billion cubic feet for 
1943, and 9814 billion cubic feet for 1942. 
The large Hugoton field of Southwestern 
Kansas accounted for about half of the 
total gas produced. 


HIGHLIGHTS OF THE YEAR 


Although 51 new fields were found in the 
state during 1944, it is apparent that the 
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TABLE 1.—New Pools Discovered in Kansas in 1944 


s 
5 
Z, County, Field and Location O Geologic iti 
g| perator and Fee Formation Depth, Ft. |Month Moles 
3 
pate 
Z 1 inner, NW., 17-315-14W......-.. H Ski i 
~ 2 Skinner, 8., 32-318-14W...........- Dicey Not Mills eee él ee ae pie 
3 Marjorie, 81-308-13W.......-2-- 0. Phillips No. 1 Marjorie Ve S84) 511-4510 Tee aes 
3 SBI GA We vcecrstrne ties Dickey No. 1 Hargi "304-4 te - 
ys z1S, | je argis Viola 4,394-4,431 | Sept. 
5 seep Be s2-308-138 Wis. ceca cee. Huber No. 1 Gant Viola 4,617-4,621 Sept. $414 a 
6 Melted; Nu 2-1 Gb-Le Wis ctpasicn = oa otc Wink Q “BR” 
“| Reif B0-108-12W Re totes Nociad ee sens | Teba tenes) 
. Peter, 5-198-11W......... .| Ash No. mei 387-3" 
9 HO gear ee 7-20S-15W...... Senolind eae ao Hert 7 i! a 
each, 25-168-14W.......--.+++-+- Philli MC i i ; : 
Pritchard, 3420814W. occ Tease Noo i Pritchard Arbuctle | Spuaesas | May | 1,828 
Brow TEA 33-208-12W... se. -e0eee Vickers No. 1 Workman Arbackie 3408-3458 on oi 
Satie SEIG-5 E928 Sarcadle atts Tomer No. 1 Livingood Hunton 2,578-2,590 | Dec. 85 
Pleasant, 2-14S-20W..........----- § No. 1 
» Younger, G-1AG-17 Wo cugect 24.3.4. Benen Nod Peau og paemkies | 35538-3°583 wet 
ene hme, DBLIS-VTW «coon dane ele Alexander No. 1 Schmeidler Arbuckle | 3,625-3,647 | Dec. 88 
Bloomer, E., 18-17S-10W Ingling No.1 M : 
ee Wacek, B2-1BS-LOW nie... 0sdvaetes Cities Bervice No. 1 Vacek Rae 3316-3320 ed 101 
Sahm gee Wick etnias) fo akiiele Skelly No. 1 Davis : Lans.-K.C. | 3,520-3,524 | Nov. 518 
pons NG2Q7 SoU Meme saniyes' i Wiedeman No. 1 Petterson Arbuckle 2,405-2,406 | Aug. 25 
bree Spacky SBM 23 SS Wace. oc crsteselosin- Rockhill No. 1 Woods Mississippi | 3,268-3,278 | Mar. 2 Gas 
aM cae PAZSOS-1G Weer cere cielsisite ace- Lion No. 1 Alford Mississippi | 5,035-5,053 | Sopt. 3 Gas 
A all beg Ni, 22-128-20Bs.. 5... e Huber No. 1 Mohler Squirrel sd.| 700-711 Nov. | 627,000 Gas 
Jenday, 1-198-2W.......20--.<----- Derby No. 1 Da: Mississippi = 
Gypsum Creek, 4-175-1W.. ...| Williams & Riot No. 1 Henne Neale or poo es Ne. et 
paced Si JeLOSLW 9... ewes eel: ...| Bay No. 1 Myers Mississippi | 2,952-2,957 | Sept. 100 
Arnold, 22-168-25W.....--:5.008-: Sohio No. 1 Frevale Mississippi | 4,529-4,550 | J 
28 Pon 93-178-26W...-.0-- 2000 Skelly No. 1 Norton Mississippi | 4,450-4,461 Taly 130 
29 sparen Rock, S., 25-20S-16W....... Aylward No. 1 Bixby Arbuckle 3,820-3,830 | Mar. 362 
Coats, 24-298-14W......:-+2-025-- Lion No. 1 Andrew i 
Ludwick, 4-208-13W............8-- Skelly No. 1 Shaw Snpeon 1480-4510 ie (42 
ene POOL A Wi steric male cavern i= Skelly No. 1 Shriver Simpson 4,557-4,564 | Oct. 344 
=a daa SW., 21-268-9W........ »_..| Phillips No. 1 Wyman Viola 4,177-4,188 | Feb. 93 
34 Orth, W., 21-18S-10W........-..++- Ohio No. 1 Bieberle Arbuckl 3,233-3,2 
35| Doran, W., 14-198-10W..........-- Robertson No. 1 Helmke iapadlle Poe 218 es 136 
36 © ia N., 28-198-6W......-+++-:- Nelson No. 1 Allison Mississippi | 8,342-3,384 | Dec. 15 
a3 Hobart, CO WOT SIN IA le ba cee Cee aT Continental No. 1 Welch Lans.-K.C. | 3,213-3,225 | Feb. i} 
38 es oC townsite, 27-9S-19W......-- Cities Service No. 1 Sikes Arbuckle 3,644-3,650 Feb. 1,398 
: 
39 Beisel, 15-148-12W...°.....-+--++- Bridgeport No. 1 Beisel Arbuckle 3,266-8,284 | Apr. 81 
40 4 ao 27-128-14W Davis No. 1 Claussen Lans.-K.C. | 2,854-2,861 | May 9 
edgw’ : i fc 
41 cA oe eg DOeDGS-O Wied siecle Branine & Holl No. 1 Sautter Kans. City | 3,025-3,036 | Sept. 207 
eridan 
42 e Aoi HIZGS-O7Werenceis ceases = Continental No. 1 Cramer Lans.-K.C. | 3,758-3,762 | May 840 
‘affor: 
43 Richland, 27-24S-14W.......------+ Atlantic No. 1 Neill Arbuckle 4,225-4,240 | Feb. 221 
44 Cadman, 4-258-13W.........-..-+- Faulkner No. 1 Cadman Viola 4,068-4,072 | Aug. 25 
45) McCandless, 30-258-13W.......--++ Atlantic No. 1 McCandless Simpson 4,251-4,267 | Apr. 734 
46 Ranson, 7-245-11W........-----+++ Magnolia No. 1 Ranson Viola 3,783-3,785 | May 2,856 
47 Rattlesnake, W., 11-245-14W....-.. British-American No. 1 Koelsch Lans.-K.C. | 3,759-3,766 | May 254 
48 St. John townsite, 33-235-13W...... Stanolind No, 1 Delker Arbuckle 3,919-8,924 | June 2,359 
49 “6 Brock, 12-235-12W ee. eRe Phillips No. 1 Brock Arbuckle 3,680-3,684 | Nov. 330 
‘umner 
50 i‘ Zyba, SW., 22-30S-1W....--..--+5- Sullivan No. 1 Nixon Simpson 3,917-8,929 | Aug. 210 
rego 
51 Ellis, NW., 26-128-21W........-- ..| Barnett No. 1 Cotton Arbuckle | 3,925-3,926 | Mar. 242 


+, of gas; all other figures in this column indicate barrels . 


: x The word Gas indicates that the figure represents millions of cubic fee 
of 0} ; 
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future reserves have not been materially 
increased. The majority of the new fields 
. seem to be of minor importance. Realizing 
that it is impossible to estimate the future 
size or production of any field in Kansas 
with any accuracy, it appears that less 


TABLE 2.—Resulis of Drilling in Western 
Kansas Based on Type, of Exploration 
Method 


Pro- 

Method duc- | Dry | Total oa 
duc- 
tive 

Subsurfaces, ox. <6 «aap ve 156 15 
Seismograph........... 61 13 
Gore dalle. Noe. Seiec 38 24 
Surlacers ora. wake ant ats 5 te) 
Subsurface and seismo- 

RIAD ode cicta teiaaoies 7 28 
Subsurface and core drill 7 28 
Surface and subsurface. 2 ° 
Seismograph and core 

aL) As te ee ae pL 4 ° 
Seismograph and _ sur- 

CO wat Gules in etary <a ye I ° 
Surface and core drill... 2 ° 
Gravimeter............ I ° 
Chance serciss ote atcce «mie I41 8 
Show in near-by well... mt 66 


Grand total....22;% 0. 


than four of the new fields hold much 


promise of contributing greatly to the oil 
reserves of the state. The following data 
summarize the important happenings of 
the year: 

Barber County witnessed an increase in 
activity over the previous year, most of 
the successful finds being new gas reser- 
voirs. Five new gas fields were found, four 
of which produce from the Viola (Maquo- 
keta) and one from the Douglas sand. This 
development has indicated a considerable 
area as favorable for exploration and 
promises to become an important factor 
in the state’s gas reserves. 

In Barton County important new pro- 
duction was obtained by persistent drilling 
in known producing areas. The county 
tied for first place in number of new fields 
found during the year, with a total of seven. 
One of these, the Pawnee Rock, Northeast, 
might be classified as an extension. The 
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Pritchard field is considered by many to be 
the outstanding “find” of 1944 in the state. 
At the close of the year seven wells had 
been completed, averaging a little more 
than 1000 bbl. daily. 


ane 3.—Production of Crude Oil in 
Kansas for 1944 


Daily 
Total Fahey Aver- 
Month Num- Pro- | 28° P&T) Total Runs 
pected tated vee 
ells rate 

Wells Well 
Jantanye. sac 23,023 | 6,351 43.8 8,624,044 
ebruary 23,048 | 6,377 44.5 8,243,360 
Marthteainu. 23,083 | 6,018 40.6 8,605,376 
Aprile. aoe 23,107| 6,438 42.0 8,118,390 
May hoxeeee 23,146 | 6,366 44.8 8,846,904 
JUnes xotidocate 23,204| 6,411 44.8 8,620,140 
Nab yeaes oe 23,219 406 42.2 8,370,620 
Augusé. o. 0% 23,274| 6,462 43.2 8,660,367 
September 23,288 | 6,533 43.8 8,598,840 
October...... 23,316 | 6,558 41.6 8,463,000 
November...} 23,325 | 6,565 42.3 8,334,750. 
December... .| 23,357| 6,558 40.8 8,311,007 

Total pro- 

duction.. 101,896,704 


Brown County—A new county was 
added to the list of those producing oil in 
Kansas when a Hunton oil well was 
completed in Brown County. The initial 
production was small and the character 


TABLE 4.—Production in Representative 
Counties of Eastern Kansas during 1944 


Number of ; 
County * Producing Pe 
; Wells : 

Petleres ca. sy neers ere 2 oe 4,701,653 
(ORGY: 68 Se cums cuia rs 15,330 
DOWIE Vas aie es tah ce 687 2,631,846 
PReRINsOn. vs. bike « hens 4 31,799 
eee ses ai, Moses ukin ie oie ie 224 188,366 
Greenwood............ 2,381 3,631,760 
LYOHiy yao ns ina eases 110 174,585 

BODY hoes ine kin, cldlerele ¢ 204 841,640 
Woodson: . 0. vests ons os 257 214,557 


of the oil similar to that found across the 
state line in Nebraska. This find focused 
the attention of many operators toward 
northeast Kansas and will stimulate 
interest in the area. 

Kiowa County came in for its share of 
publicity and attention through the dis- 
covery of Mississippian gas. No additional 
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TABLE 5.—Producing Oil and Gas Fields in Western Kansas in 1944 


N 


inne Wear ec Pw ss i hae 
q > Production =} T g 
5 S Area, mS : to) 
A Pool and Location 5 4 pe = z Ee 3 Producing Zone ao: & 2 
=| Q + a 
3 ae 1944 Cumulative - Ed A 2 
Om Poots or Barser County 
"1| Bear Creek, 30-318-15W 1942 40 rae 26) D 
r Creek, 30-315-15W..........-- 3,269 1 ougl: 4,235| 18 
2| Deerhead, 22-328-15W............. 1943 80 31,196 35,546 Viola rs eae 9 
3) L City, i impson 4,530 | 12 
ake City, 7-B1S-13W......-..-. +0, 1937 160 | 34,342 147,742 { Biers be pei 
4| Medicine Lodge, 13-338-13W........ 1937 80 None 45,700 2 | Misener 4,845} 10 
5) Skinner, DOLSLS-14 War device leccisse,s)0 6 1943 120 20,332 20,332 3 | Viola 4,626} 20 
6| Sun City, 35-308-15W.............. 1941 280 199,702 310,952 7 | Lans.-K.C. 4,344 2 
7| Turkey Creek, 20-308-15W......... 1943 40 8,588 8,588 1 | Pen. sand 4,430 | 26 
8| Whelan, 32-319-11W.............,-| 1934 700 | 239,115 | 1,130,465 | 19 taro \| 4,355] 27 
Gas Poots or Barser County 
Tuousanps Cv. Fr. 
9| Aetna, 13-348-15W.........-....-- 1935 80 34,000 34,000 2 | Mis. lime 4,816| 14 
10| Deerhead, DG S21 D Wistcr atte deine +h 1942 280 None None 3 | Viola 4,931 9 
11| Hargis, EDU LA Wire cate cae praianese- snore 1944 40 None None 1 | Viola 4,394| 37 
12) Marjorie, $1-308-13 We .c-. oe 2-2 <i 1944 40 None None 1 | Viola 4,511 8 
13| Marjorie, E., 32-308-13W...........| 1944 40 None None 1 | Viola 4,617 4 
ve Mitutons Cu. Fr. 
14 Medicine Lodge, 13-338-13W........ 1927 6,000 14,356 89,177 36 | “Chat’’ 4,455 | 93 
15) Skinner, NW., iy Sa CR See cos 1944 40 None None 1 | Viola 4,356| 18 
16| Skinner, §., 32-818-14W............ 1944 40 None None «1 | Douglas sand 4,028 2 
Ow Poors or Barton County 
BARRELS 
Shawnee 2,925 | 26 
17| Ainsworth, 26-168-13W..........-- 1936 5,000 554,831 3,738,501 81 Lans.-K.C. 3,250] 10 
Arbuckle 3,390 4 
18] Ainsworth, SE., 11-178-13W........ 1943 80 13,701 13,701 2 | Arbuckle 3,358 3 
19] Albert, 30-18S-15W...........-++?- 1935 1,600 131,067 1,099,227 7 Resean oe ae ; 
ns.-K.C.-Sooy | 3, 
20| Ames, 22-18S-11W.........---00++- 1943 280 58,671 63,971 7 { Arbuckle 3'395 | 10 
21| Bahr, 26-18S-15W...........+e5e0 1943 40 8,709 11,568 1 | Reagan 3,495 7 
22] Barrett, 36-168-14W...........--+- 1943 120 5,302 24,652 3 | Arbuckle 3,463 2 
Oread 2,885 5 
23| Beaver, 16-16S-12W........-.-+-+- 1934 1,200 198,424 1,825,124 24 |< Arbuckle ' 3,348 3 
A Rance 2876 3 
wee i 
24| Beaver, NW., 6-168-12W........--- 1942 80 15,084 32,584 { tinea! 3'066| 12 
25| Beaver, N., 4-165-12W.......--.++- 1937 160 14,390 266,290 3 | Arbuckle 3,316] 10 
26| Bird, 33-18S-15W.........-0+e-+ 05+ 1940 40 2,649 14,899 1 ee é on 
27| Bloomer, 36-17S-11W........--+-+- 1936 5,000 | 4,613,911 18,708,761 262 { ‘Arbuckle 3057 i 
28] Boyd, 4-18S-14W........-..--++++- 1939 640 119,264 119,953 16 | Arbuckle 3,438) 12 
29) Breford, SW., 23-178-11W.......--- 1942 40 4,185 13,435 1 | Arbuckle 3,299) 3 
Lans.-K.C 3,016 4 
30| Davidson, 4-169-11W.........-.--+ 1928 300 37,138 230,288 9 Sooy 3,317] 10 
~ F Arbuckle 3,314 9 
31| Eberhardt, 14-19S-11W..........-- 1935 160 24,518 240,968 4 | Arbuckle 3,311 3 
32) Ellinwood, N., 33-198-11W.......-- 1937 80 4,158 59,708 ; rebceee pos : 
33| Eyeleigh, 11-18S-14W...........--- 1948 200 41,218 41,913 { 1 Bre -Canabriat 3311 a1 
34| Feist, 29-18S-11W......-..----+-+- 1936 A 40 2,673 56,623 | 1 oe ae Heal 4 
5 “VS (js 5) eancear counodto 1939 | Now part ans.-K.C. ‘ 
ree of “Keaft-| 248/684 | 1,022,084 { Atbackle 3,350| 6 
Prusa , 
36] Feltes, N., 2-165-12W..........---> 1944 40 378 378 1 | Arbuckle 3,338 7 
37 Hagar, DOEQ0S-1UW < cxiecwswigessee > 1938 160 35,450 142,850 4 |-Arbuckle 8,323 4 
38| Hammer, 35-198-12W..........---- 1940 40 776 11,976 1 | Arbuckle 3,348 8 
_ 39] Harrison, 18-208-13W.........----- 1942 40 727 1,427 1 | Arbuckle 3,498 
40| Heizer, 16-199-14W..........--.---| 1935 40 | None 28,400 1 | Lans.-K.C 3,228) 2 
41) Hiss, 31-20S-13W........-.--+++ +++ 1936 200 26,963 414,763 : Fae R gare é 
42| Hoisington, 21-17S-13W..........--| 1938 160 26,602 167,502 { piliebrakle 37440| 4 
43| Kowalsky, 32-20S-11W..........+-- 1941 | Abandoned 2,540 1 | Arbuckle 3,378 7 
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TABLE 5.—(Continued) 


4 > r Production nf 2 P fo g 
a - 2 rea, |——___—_—__— —|£ «2 3| Producing Zone op, 
‘ aeons 3 g ee 1944 Cumulative Ek . a 33 
3 an a E 
Shawnee 30 
Lans.-K.C. —— Se 
10- athe 17,000 | 4,154,812 | 14,030,312 | 338 |< Gorham i 
44| Kraft-Prusa, 10-178-11W...... 1937 Asaane 3/281 8 
ioe, BBL 
Lans.-K.C. ’ 
45| Lanterman, 15-198-11W............ 1935 300 95,888 642,988 11 | Arbuckia S039 es 
46] Merten, 10-19S-15W............... 1942 360 35,613 53,863 9 | Reagan 3,551 6 
47 Millard, 29-168-14W...............}| 1948 40 3,402 3,402 1 | Arbuckle 3,462 7 
48) Mue Tam, 35-208-11W...........5. 1942 40 3,732 14,782 1 | Arbuckle 3,312} 10 
49] Odin, 10-178-12W................. 1941 40 2,240 21,440 1 | Arbuckle 3,340 2 
50| Pawnee Rock, E., 17-20S-15W...... 1941 40 None 11,400 1 | Arbuckle 3,814 5 
51| Pawnee Rock, NE., 7-20S-15W......| 1944 120 11,468 11,468 3 | Arbuckle 3,753 2 
52) Peach, 25-168-14W..............-. 1944 40 2,053 2,053 1 | Arbuckle 3,404} 10 
53| Pritchard, 34-20S-14W.............| 1944 240 23,565 23,565 6 pegey spre : 
54] Reif, 30-168-12W........0......... 1944 80 9,054 ose |{ 2 | hans 3'300| 4 
ji s 106} 10 
Obl Rie 1 105 11 We yes eee 1936 400| 31,836 | 438,086 | 8 Pests Sasol 
56] Roesler, 14-18S-11W...............| 1948 40 7,033 13,233 1 | Arbuckle 3,291 yt 
oe : Lans.-K.C. 2,955 7 
57| Silica, 12-208-11W............-. _...| 1981 | 32,000 | 7,214,835 | 61,119,835 | 765 |} ,3PS—- 3398| 5 
58] St. Peter, 5-19S-11W.. 1944 40 7,808 7,808 1 | Arbuckle 3,387 3 
59} Workman, 33-208-12W.. 1944 40 1,274 1,274 1 | Arbuckle 3,408 
Om Poot or CLarKk County 
60} Morrison, 17-328-21W.......... ..-| 1936 | 160 3,273 144,153 | 2 | Viola oasr| 8 
Gas Poot or Epwarps County 
THousanps Cu. Fr. 
61) McCarty, 31-258-17W............. 1929 160 | 762,957 | 920,957 Sooy 4,545| 10 
Om anv Gas Poots or Exuis County 
BARRELS 
62) Beeching, 34-158-16W.............. 1943 240 55,645 63,645 6 | Lans.-K.C. 3,156 4 
63] Bemis-Shutts, 16-118-17W.......... 1935 13,000 | 6,233,070 | 32,542,190 463 | Arbuckle 3,380} 11 
64) Bemis, S., 2-128-17W.............. 1938 40 10,870 57,920 1 | Arbuckle 3,592} 11 
Topeka 3,030 5 
65] Blue Hill, 14-12S-16W............- 1937 700 127,545 859,945 17 \ats-k C. 3,072} 33 
Arbuckle ies 
S.- kK 
66] Burnett, 1-11S-18W................| 1987 5,000 | 3,759,535 18,719,185 208 Arbunle 3,570 4 
67| Catherine, 3-13S-17W............ 1936 160 1,782 139,432 1 -K. 3,262] 24 
68] Ellis, 31-12S-20W.......... seve | 1942 700 164,255 224,005 |. 13 | Arbuckle 3,832 8 
69| Emmeram, 4-138-16W...... ae ne eg 160 19,339 157,789 4 | Lans.-K.C 3,262 7 
70| Haller, 10-118-18W.... MSite's 1936 40 1,678 20,028 1 | Topeka 3,045 9 
71| Herzog, 30-135-16W.. 1940 160 47,300 199,750 4 | Arbuckle 3/450 8 
72 h pot, 28.128 16W. ET i ene 1941 40 Abandoned 1 | Arbuckle 3,620 6 
73| Koblitz, 23-125-18W.. 1937 800 83,857 390,557 9 | Arbuckle 3,694 4 
74| Kraus, 52-148-19W.. wees] 1986 100 3,625 72,225 1 | Soo 3,735 5 
75| Kraus, NW., 17-148-19W.. P< RE Pe A 1942 40 718 2,018 1 | Gorham 3,798 4 
76| Leiker, 14-158-18W................| 1948 80 | 16,468 aiais | 2 | { haps-fC. ced ie 
77| Marshall, 36-118-18W. . 1936 | Now it of Bemis- Arbuckle 3,638 | 12 \ 
tts 
Penny Wann, 13-155- = 2 3 
Pleasant, 2-148-20W.. ras 3 4 
Richards, 5-118-18W.. 3 41 
Riverview, 19-115-18W 206, 136 222) 606 4 9 
Ruder, 17-158-18W......... 0.0045 36,685 | 82,085 |{ $ 4 
Schmeidler, 28-125-17W............ None 1 22 
Solomon, 28-118-19W.............: None 2 3 
85| Sugar Loaf, 17-188-17W 34,000 2 9 
86| Sugar Loaf, SE., 28-138-17W 5,810 25, 810 1 8 
24,950 | 241,050 | 6 = 
16,670 209,020 3 7 
370,850 | 2,840,100 | 37 3 
1,220 1,220 1 | Arbuckle 45 
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TABLE 5.—(Continued) 


Production 


WwW 
na 
~ 


3 i) K z To | 3 
z Pool and Location 3 & ioe B23 ) Producing Zone | Top, § :; 
& a Ss) 1944 Cumulative eS = ri Heeb se 
Om Poors or ELtswortH County 
911 Bl E BARRELS 
oomer, B., 18-178-10W........... 1944 40 920 920 1 ee . 3,310} 22 
OB Breford 27-1 78-10W:. .ccetieen ss. 0a 6 ans.-K.C, 3,140} 12 
1932 | Now part of Bloomer { Aeiickle 3'368 | 27 
93| Heiken, 25-178-10W...........0... 1930 160 3,080 35,980 2 | Arbuckle 3,269 2 
94| Heiken, N., 24-178-10W...........- 1942 120 17,705 50,480 3 oe 4 3,212 2 
95| Lorraine, 13-178-9W............-.- ans.-K.C. 3,060 |. 40 
e 1934 5,500 | 278,800 | 9,415,200 | 74 | { hans Soviene 
96| Stoltenberg, 22-168-10W.........-. 1931 8,200 | 2,031,920 | 12,730,820 | 198 reser 3,333 | 14 
97| Stoltenberg, SW., 20- oA Bae ve 1940 320 22,580 80,180 4 | Arbuckle 3,349 @ 
98) Vacek, 32-158-1 10W Risimeiguc ity TO c19 sole 1944 40 1,977 1,977 1 | Arbuckle 3,316 4 
99 Wilkins, Asati el OQ Watyren icici ce cies 1934 3,600 804,120 3,938,720 71 | Arbuckle 3,260} 20 
100| Wilkins, SE., 32-178-9W........... 1942 200 50,410 123,910 5 | Arbuckle 3,220 9 
Orn Poon or Frnnny County 
101] Nunn, 27-215-34W........ Re sie 6 1938 800 78,760 252,260 7 | Mississippi 4,654| 10 
Om Poon or Forp County 
102| Pleasant Valley, 34-278-21W........ 1942 40 None 3,580 1 | Mississippi 4,892) 16 
Om Poots or GraHamM CounTY 
OS Ada G7 Sale Wine ce cies ae netiews os 40 None None 1 | Lans.-K.C. 3,520 4 
104| Gettysburg, 7-85-23 W 40 3,185 18,210 1 | Lans.-K.C. 3,745 | 30 
105) Morel, 15-9S-21W...... : 4,960 846,820 1,912,820 55 | Arbuckle 3,718 | 12 
106} Penokee, 11-8S-24W..............- 40 3,85 41,000 1 | Lans.-K.C. 3,750 6 
3 Om anp Gas Poous or Harvey County 
107) Burrton, NE., 9-235-3W........... 1943 40 None None 1 | “Chat” 3,305 | 10 
108] Halstead, 36-228-2W..............-| 1929 1,200 62,470 1,526,920 19 | “Chat” 3,005 | 30 - 
“Chat” 8,195 | 13 
109) Hollow-Nikkel, 30-228-3W........-. 1931 1,500 239,640 | 19,673,340 61 Hunton 3,507 5 
Simpson 3,500| 14 
110] Sperling, 23-225-2W.............-- 1935 500 33,000 474,200 5 |Hunton | 3,279 | 16 
111)/Stucky;.3-2385-8W..........-.2-+-- 1942 40 300 750 1 | Mississippi 8,224) 14 
Tuousanps Cu. Fr. 
112] Sperling, 23-225-2W.............-. | 1935 11,636 6,239,746 2|“Chat? 2,955) 50 
113] Stucky, S., 10-288-3W............- 1944 40 None None 1 | Mississippi 3,268 | 10 
Om Poon or Kearny County 
Bar 
114| Patterson, 23-228-38W..........--- 1941 120 32,755 i. 115, 855 3 | Patterson sd. 4,740 4 
: Oi anv Gas Poors or Kineman County 
115] Cunningham, 30-278-10W........+. 1931 | 1,400 | 699,810 | 4,829,960 | 17 | { yaue-K°- Appellees 
Muuions Cv. Fr. eal en Ate ay 
116| Cunningham, 30-27S-10W........-: 1931} 1,400} ff79 Sac eenee 47093 | 77 
Gas Poot or Kiowa County 
1944 40 None None 5,085] 18 


117| Alford, 14-80S-19W..........-.+--- 


1 | Mississippi 
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TABLE 5.—(Continued) 


5 a5 Production 2 e 
3 Pool and Looati s Area, $ _ S| Producing Zone Top é 
Z, ‘ool and Location 43 : A ee 
: : Z s a 1944 Cumulative ESE bi 2° 
3 am Z B 
E Om Poors or McPrerson County 
BARRELS 
118| Bitikofer, 1-208-1W..........-++.+- 1940 180 | 39,930 92,830 “Chat” 2,885 | 24 
119| Bornholdt, 30-208-5W... ‘| 49371 5,000 | 1,508/085 | 7,640,185 | 146 | “Chat” 3,292 | 43 
120| Canton, N., 26-188-1W.. "| 1936 980 | ° 47/440 | 149,740 7 | “Chat” 2/303 | 29 
121] Chindberg, 18-198-2W............. 1929 700 | 55,960 | 1,496,410 | 25 | { Kans-C Seon line 
122| Crowther, 26-178-1W........-...+. 1942 900 | 285,720 | 482,870 | 19 | “Chat” 2:778| 12 
123] Graber, 32-218-1W.........000000: 1934} 2,800 | © 354,180 | 7,809,480 |{ 155 | Hamer Sat ae 
124| Gypsum Creek, 4-178-1W.......... 1944 40 210 210 1 | “Chat” 2621) 14 
198) Hepne, 1-178-1Woe ek... 1940 800 | 265,290 | 687,190 | 21 | “Chat” 2658| 4 
196| Jenday, 1-198-2W............ 0c. 1944 160 | 10,266 10,266 | 4 | “Chat” 21984] 22 
127| Jenday, 8. 7-199-1W.............. 1944 80 7,047 7,047 2 | “Chat” 21952| 5 
198| Johnson, 35-198-3W............... 1932 1,200} 102070 | 2,908,570 | 15 | “Chat” 3:032| 14 
129] Lindsborg, 8-178-3W..........000+ 1938 | 6,00 | 942,930 | 2,120,130 | 109 | { ola Serena 
7 
130| McPherson, 29-189-2W............. 1926 2,000} 38,040 | 1,055,270 | 21 {von Fino | 6 
131| Paden, 10-188-1W...............0- 1943 800 | 135,490 136,110 | 15 | “Chat” 2:752| 18 
Lans.-K.C. 2/360 | 39 
132| Ritz-Canton, 1-219-2W............. 1929 1,300 | 850,250 | 37,861,650 | 217 |4 ,Chat nek d hae 
Simpson 3,440 4 
133| Roxbury, 18-178-1W.........0...+. 1938 2,500 | 345,980 | 1,733,660 | 38 |**Chat” 2.684, 5 
134| Roxbury, S., 30-178-iW............ 1942 160| 45,160 | 128730 | 4 | “Chat” 2, 7 
135| Roxbury, SH., 20-17S-1W.......... 1943 40 3,625 5415 | 1|“Chat” 2'665| 9 
Vole 3301 3 
« 10. , 
186) Voshell, 9-218-3W...........c.00: 1929 | 3,500 | 620,000 | 25,324,000 | 87 |< ice He 
8 Arbuckle 3,394| 10 
Om Poots or Ness County 
: BARRELS 
137| Aldrich, 7-188-25W ...{ 1929} 4,000} 140,265 | 793,265 | 17 | Mis. lime 4,428; 2 
138| Arnold, 22-168-25W...... 80} 11,350 11'350 | 2 | Mis, lime 4'529| 21 
139| Kansada, 23-178-26W 40 732 732 | 1 | Mis.lime 4,450| 11 
Om Poot or Norton County 
140| Hewitt, 11-48-21W.............. | 1941 | 80 5,820 | 26,050 | 1 tans-K. [sa 3 
Ow Poots or Pawnee County 
141| Pawnee Rock, 13-208-16W.......... 1936 | 2,400 | 268,480 | 1,246,130 | 25 | Arb 
142| Pawnee Rock, 8., 25-208-16W....... 1944 40 6,824 6,824 t | Arbokie 3'500| 10 
143| Zook, 16-238-16W...........--.... 1941 80| None 7,450 | 2 | Arbuckle 4,066| 8 
Om Poous or Pairs County 
144| Bow Creek, 25-58-18W...........-. 1939 40 3,450 29,630 | 1 | Lans.-K.C. 3,111 
145| Dayton, 36-28-19W................ 1941 1,200 | 134,630 | 492,280 | 22 | Lans.-K.C. 3'430| 8 
146| Dayton, N., 13-28-19W............ 1943 240| 55,445 73,245 | 6 | Lans.-K.C. 3,406| 16 
147] Hansen, 14-58-20W........... 2000. 194 Lans.-K.C 3,300} 8 — 
f 3 400| 93,150 120,650 | 10 Arbuckle ss50| 
148| Ray, 32-5S-20W....0.0...0.ceeeee 1940} 3, ; uuckle ‘ 
Ray 9 8,000 | 1,168,190 | 3,252,140 | 76 | { Arbuck ea ie 


Om anv Gas Pooxs or Pratr County 


149] Cairo, 7-288-11W...........0000 0. 1939 160 29,420 105,770 16 
150} Carmi, 29-268-12W..............6 1942 3,500 | 2,491,060 3,028,960 { a P 
- . pA Vi 
151] Chitwood, 23-288-12W............. 1943 1,300 529,720 544,520 32 | Simon 1388 + i 
Arbuckle 
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a > Production i To La 
5 F bs Area, BS ‘ S 
a Pool and Location 5 4 Reece He ree q 25 Producing Zone ae: ge 
3 Am : umulative Ea Be 
152) Coats, Das29Ssa Win vicars Fotsiciste acc 1944 120 18,280 18,280 3 | Simpson 4,395 8 
153) Frisbie, 5-268-18W...............- 1943 160 36,970 55,620 4 ae &e 3,947 8 
a 23 | Simpson 4,292 7 
154 Tokaat} QT SRLS W cients seus puajsisieis.s sie. 1937 2,000 217,990 649,960 | 1 aAebuakle 4354 5 
155 Ludwick, 4-20 R13 Wisaikews adccetts' = 1944 40 4,215 4,215 | 1 | Simpson 4,489 | 27 
156] Shriver, 33-298-14W.. ...{ 1944 40 3,612 3,612 1 | Simpson 4,557 7 
; 157| Stark, 18-26S-11W..... ...| 1941 500 228,430 | 309,430 13 | Viola 4,121 2 
Z TrHovusanps Cu. Fr. 
158] Cairo (gas), ToD SU LW. accutnic eisieleie's sr 1935 20,000 182,993 | 41,682,993 33 | Viola 4,278 8 
159| Chitwood (gas), 23-288-12W é 1943 1,300 | 1,853,222 1,853,222 10 | Viola 4,286| 21 
Om anv Gas Poots or Reno County 
BARRELS 
160} Abbyville, 24-248-8W............-- 1927 1,200 26,120 507,280 9 | Lans.-K.C. 3,540 9 
161] Buhler, 25-228-5W..........2-0-+ 1938 500 | . 35,900 | ~ 486,000 8 ee ner 5 
e ft"? 1266} 42 
162 Baertca, OR ETE 0 ee eon oor 1931 5,000 | 1,517,770 | 38,430,970 376 | Hunton 3.583 8 
163] Hilger, 16-268-4W..........-.-.05- 1934 600 215,880 2,966,580 31 | Viola 4,062 5 
164| Hilger, N., 34-258-4W.........-...- 1943 480 121,110 134,110 12 | Viola 4,099 3 
165] Lerado, 11-268-9W...........----- 1935 1,800 8,570 2,533,430 22 | Viola 4,128 4 
166] Lerado, SW., 21-268-9W............ 1944 80 6,790 6,790 2 | Viola QT gil lb 
167| Morton, 17-248-8W...........-.-- 1942 40 4,410 14,810 1 | Lans.-K.C. 3,180] 12 
168] Peace Creek, 21-238-10W..........- 1941 12,000 | 1,609,250 6,245,950 132 | Viola 3,773 3 
169] Yoder, 34-248-5W..............--- 1935 500 2,045 82,870 5 | “Chat” 3,450} 51 
Mitutons Cu. Fr. 
170| Burrton (gas), 23-238-4W.........: 1980 2,465 58,913 | 52 | “Chat” 3,298| 70 
1 71| Yoder (gas), $4-245-5W.....-- +++. 1936 800 469 4 | “Chat” 3,402| 50 
4 Om anp Gas Poous or Rice County 
; BARRELS : hos 5.3 
172} Bowman, 21-198-10W.........+++-- 1936 250 | 51,850 190,200 5 |} scpuakle oor ie 
ma 173| Brandenstein, 10-198-10W ........- 1933 160 18,140 428,540 2 ns.-K.C, 3,014] 12 
= 174| Bredfeldt, W., 12-18S-10W .......- 1939 80 3,860 37,860 2 | Arbuckle 3,260 8 
: 175| Chase, 32-19S-9W........-..5+5555 1931 8,000 | 3,664,400 | 37,318,100 394 | § Lans.-K.C. 2,942] 12 
i Arbuckle 3,246 | 10 
4 176] Click, 3-188-7W......---.-0-eeeeee 1943 40 4,710 4,710 1 | Sooy 3,182 5 
177| Doran, 13-19S-10W.........--.-+++ 1936 300 60,975 289,900 8 | Arbuckle 8,291} 20 
178| Doran, W., 14-195-10W.........--- 1944 80 9,730 9,730 2 | Arbuckle 3,265] 13 
179| Edwards, 3-185-8W........-++++++: 1936 2,600 994,175 6,035,900 87 | Arbuckle 3,278 5 
180| Geneseo, 25-18S-8W........---+--- 1934 5,600 | 2,249,575 14,844,500 18 plea eh 14 
181| Haferman, 6-195-9W........-0.-+5+ 1936 g00 | 84,140 | 749,600 4 Arbuckle see io 
2 -K.C. 000 
182| Heinz, 8-189-10W.......0.0seeeees 1938 80 6,520 | - Hi 1 Arbuck A ask in 
183| Karber, 7-19S-10W.........----+ 1940 200 29,950 109,00! uckle . 7 
184 Keller, 3-198-9W eR Sa ar 1943 40 9,700 13,750 1 | Sooy 3,240 3 
185] Lyons, 14-20S-8W.......----+---+- 1939 40 None 11,550 1 ree 3,274] 4 
whee 
186 Orth DT AASS-1OW. .eaiecieai lenis 28's 1932 1,000 135,900 1,168,900 20 {iaueckc. 2,915 | 21 
; a : ee aan 3 
17| Orth, W., 21-189-10W.........-.-++ 1944 40 3,062 ,06 uckle ; 37 
is Pioneer, 25-19S-10W........-+++++- 1942 40 8,900 25,000 2 | Arbuckle 3,281 5 
189] Ploog, 33-18S-9W.....-....-++-+05+ 1930 500 31,650 1,396,850 8 | Arbuckle 8,252) 19 
190| Ponce, 28-21S-7W........--++0e0-+ 1936 |. 40 2,875 39,150 1 red KC etre Fi 
ns.-K.C. ; : 
191] Raymond, D12208-10 Wises secre oe 1929 1,200 638,250 8,413,350 e Arbuckle 3,380 1 
i , 22-185-9W...- sere ee eees 1935 160 14,860 116,160 Arbuckle my} 41 
193 paws BO= 198-8 W ive crecsicis we ciety ever 1942 1,000 216,960 621,760 23 | “ Chat’ 8,339 | 25 
194| Volkland, 27-18S-9W........-++++++ 1943 300 98,895 105,670 | 7 Arbuckle 8,221| 30 
195| Welch, 2-21S-6W.....--.- Ron foes e 4 1924 1,500 76,190 4,518,040 22 “Chat?” 3,370| 44 
196| Welch, E., 1-215-6W.:......--+++-+ 1941 80 7,550 17,500 2 “Chat” 8,341 5 
197| Welch, N., 23-208-6W......-.--++++ 1937 160 5,100 62,200 3 | ‘Chat’ 3,334 | 32 
198| Wenke, 7-208-10W.......-++-+++++ 1935 500 97,900 708,800 10 | Arbuckle 3,360] 13 
199| Wenke, W., 18-20S-10W.......----+ 1938 3 oe aataan ‘ Liga ae Te pas Hae a 
OUST Wiseatemate actoie asyeroie 1933 00 . 200, y F 
ieee aaes Minions Come Feet | | baa 
OTSA O Warts vinisatgew os 400 ° 5 Asener ’ 
201] Alden (gas), 22-215-9W.....-- 1937 ad itl Git aon 3°90 
202| Lyons (gas), 35-19S-8W.......- ene 2888 1,500 309 ; 11 | Arbuckle 3077 | 10. 
203) Orth (gas), 27-188-10W.... 20.5665 | 1933 640 346 3 | Lans.-K.C. 2,906| 30 
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: TABLE 5.—(Continued) 
ag 
F 3 > Production a. 2 0 | g 
Z Pool and Location 2 1 rine = pk 2a 43 Producing Zone Feet | He | 
g Bo 1944 Cumulative | 35 = ag | 
3 an | ihe ES | 
Om Poors or Rooks County 
"3 t 
BARRELS el By 
204| Barry, 11-98-19W............00.-. 1941 340 | 436,800 | 541,000 | 21 | { havs-6-C ett fee 
205] Baum, 10-108-16W...2...5........ | 1941 40 1,470 6,350 1 premic =r . : 
206| Dopita, 31-88-17W.......... ceeves| 1984 500| 50,000 | 335,450 | | { hans-IC save 30 
207) Dorr, 20-98-16W.... ... 2h... sees 2 1941 200 33,035 57,310 5 | Lans.-K.C. 3,230} 21 
208] Erway, 2-108-16W.................| 1941 40 7,315 27,105 1 | Lans.-K.C. 3,136 | 40 
209] Faubion, 12-68-18W............... 1936 80 1,980 48,860 1 | Lans.-K.C 3,128 | 22 
210] Hobart, 33-88-18W.........5......| 1944 120 12,905 12,905 3 | Lans.-K.C 3,213 | 12 
211| Kriley, 22-85-18W.................| 1948 40 1,550 2,680 1 | Arbuckle 3,310) 45 
212| Kruse, 3-108-16W..... 20.2250. 005- 1928 40 None 10,335 1 | Lans.-K.C 3,115 6 
213) Latons 1 LOS-16W 2. 6 icc ceoresteuune 1927 1,300 280,265 2,416,565 89 | Lans.-K.C. 3,228] 33 
214] Marcotte, 15-10S-20W............. 1943 280 50,185 50,185 7 | Arbuckle 3,752 6 
215] Palco, 5-10S-20W.................-| 1948 120 19,076 19,076 3 | Arbuckle 3,824| 19 
216] Ray, SE., 9-68-20W..............- 1941 40 9,155 27,930 1 | Reagan 3,600 6 
217) Stockton, 35-78-17W..............-| 1987 80 4,270 30,670 1 | Lans.-K.C. 3,180 | 62 
218) Webster, 21-88-19W............... 1930 40 | Abandoned 56,369 0 | Arbuckle 3,434 1 
219] Westhusin, 11-98-17W............. 1936 700 108,410 776,110 15 | Lans.-K.C. 3,231) 11 
220! Zurich, 26-10S-19W...............- 1934 200 15,470 156,520 5 Lans.-K.C. 3,340 9 
221) Zurich townsite, 27-98-19W......... 1944 40 6,105 6,105 1 | Arbuckle 3,644 6 
Om ann Gas Poots or RusH County 
222) Otis, 10-188-16W.. 2... fan. osteo 1934 1,200 282,960 2,515,735 25 | Reagan 3,527 9 
223] Winget, 15-16S-16W............... 1936 120 570 50,570 1 | Lans.-K.C 3,243 4 
Miuions Cv. Fr. - 
224) Otis (gas), 11-185-16W............. 1930 15,000 12,112 99,642 57 | Reagan 3,507 2 
Om Poors or Russet, County 
BARRELS \ 
1299. 7 Lans.-K.C 3,008 | 47 
225 Atherton, 80-18B-14 Wi. feces sees 1935 1,900 153,725 1,615,000 | { 28 | Arbuckle 3,984 5 
226) Beisel, 15-148-12W....,........... 1944 40 2,742 2,742 t 18 
> 42 
227] Big Creek, 36-148-15W............. 1935 3,200 413,295 4,406,645 5 
5 
228] Big Creek, E., 31-148-14W......... 1938 700 | 104,090 496,910 otis as 
229) Boxberger, 36-158-15W............ 1935 160 6,880 175,630 3 | Lans.-K.C 3,147 4 
230) Bunker Hill, 31-138-12W........... 1935 160 None 74,825 3 | Lans.-K.C 2,965] 16 
J ARS TTT 1 | Lans.-K.C 2,998 9 
231] Chegwidden, 29-15S-11W........... 1943 80 10,370 10,370 { noiaebadkis 3'933 | 23 
232) Claussen, 37-138-14W.............. 1944 40 591 591 1 | Lans.-K.C. 2,854 7 
233 Donovan, JOA5B-B Wee. 8 1935 200 29,316 124,916 4 | Lans.-K.C 3,193 7 
234] Driscoll, 30-158-11W.......2....... 1940 160 21,740 53,515 3 | Arbuckle 3,255 5 
“15S. 2 | Lans.-K.C. 3,275 3 
235 Dubuque, 84-158-12W.............5 1935 300 49,920 333,720 { 4° | Arbuckle 3'330 5 
236 Eichman, 24-155-14W. soo... cee eee 1985 800 8,270 703,370 7 | Arbuckle 3,316| 10 
237) Fairfield, 22-16S-18W.............. 1938 40 10,065 22,715 1 | Arbuckle 3,352 5 
238| Fairport, 8-128-15W............... 1923 3,600 | 809,120 | 17,074,320 | 145 Femmes nee be 
239] Forest Hill, 29-158-12W............ 1941 800 189,890 345,290 16 | Arbuckle 3,320 3 
240| Gideon, 8-15S8-14W................ 1930 40 1,860 46,660 7 
i 
241] Gorham, 5-148-15W............... 1926 8,500 | 2,288,995 | 27,007,870 a 
4 
1 
242| Gustafson, 14-15S-12W............. 1941 160 | 19,260 53,080 e 
243] Gustafson, NW., 15-15S-12W....... 1943 280 52,750 67,750 . 
12 
244] Hall-Gurney, 30-148-18W.......... 1931 | 3,706,050 | 22,670,000 4 ! 
z 3 
Reagan 
Pre-Cambrian 
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TABLE 5.—(Continued) 


c=) 
2 > Production a T at: 
2 a a a) 10) wa 
4 Pool and Location 2 ts ites, B22 Producing Zone | Top, g a 
a 2s 1944 | Cumulative | 82 2 Feet | -3 8 
“| aie Zz a 
245\ Janne, 24-158-12W... 20... see cues 1943 240 24,205 24,2 
246| Jerry, 4-155-14W.........-. 0.0.0. 1942 120| 15,280 35'880 3 |tans KC. 3985 | 20 
247| Lewis, 28-148-12W................. 1940 40 847 11,130 1 | Wabaunsee 2/317 12 
248] Mahoney, 8-148-12W.............. 1940 120 3,480 39,860 2 | Lans.-K.C. 2:97 3 
249) Mohl, 18-148-13W..........0...... 1941 40 1,375 6,895 1 oe e 3,253 5 
2. h, 29-148- ans.-K.C. 3,071) 12 
'50| Rusch, 29-148-14W................ 1941 360 95,010 263,810 9 ener 3/216 g - 
251| Russell, 22-138-14W............... 1934 | 2,160 | 358,315 | 5,977,615 | 54 |} hans-6C- ee 
252! Russell, N., 15-185-14W............] 1942 40 5,306 19,086 i eer 2,978 30 
awnee 
253| Sellens, 26-15S-138W................] 1929 1,300 230,515 3,196,140 34 }hansck 3,088 9 
Arbuckle 3,052} 13 
254! Strecker, 21-168-14W.............. 1943 80 9,090 14,140 2 | Arbuckle 3,342 3 
4 | Shawnee 2,889 7 
255| Trapp, 23-158-14W................ 1939 32,000 | 9,183,025 | 55,299,300 137 | Lans.-K.C. 3,062 2 
762 | Arbuckle 3,252 3 
Lans.-K.C. 3,004} 30 
256| Vaughn, 17-145-14W............... 1937 1,100 848,275 2,008,000 37 | < Gorham 3,282 7 
nites eon i 
“We arkio 2,522 
257 Williamson, 9-148-14W 52. .22. ees 1936 1,840 436,195 669,365 46 Teo. 3,009 | 22 
Om Poots or Satins County 
,258| Hunter, 20-165-1W.............-.. 1943 680 167,025 229,875 17 | “Chat” 2,681 2 
259| Olsson, 10-16S-3W.... 80 13,760 15,810 2 | Maquoketa 3,303 | 12 
260} Pliny, 9-16S-1W....... 40 2,867 7,017 1 | Lans.-K.C. 1,989 9 
261| Salina, 30-148-2W............s005. 80 10,640 17,740 2 | Maquoketa 3,223 9 
Ms Om Poon or Scorr County 
262| Shallow Water, 15-20S-83W........ 1934 600 82,200 1,328,825 9 | Miss. lime 4,670) 16 
Om Poors or Sepewick County 
BARRELS 
263| Clearwater, 22-29S-2W...........-- 1944 40 3,245 3,245 1 | Lans.-K.C. 3,025} 11 
264| Cross, 29-258-1W.........-.-.--5+ 1929 160 4,180 60,080 2 ric ere ae i 
265] Eastborough, 19-278-2B............| 1929 1,000 31 {vo ret t 
Lans.-K.C. 2,614 2 
266) Goodrich, 16-25S-1H.............-- 1928 640 249,105 3,718,730 30 = Chat” 3,010} 10 
Misener 3,334 3 
Chat” 2,885 3 
267| Greenwich, 14-265-2H............-. 1929 700 177,855 9,893,545 41 | 4 Viola 3,321 5 
a : a Simpson aoe 4 
; 268) Kuske, 24-258-1H.............05-- 1929 40 1,348 145,028 ooy 3,0 2 
7g 360 Tepes, PYNOL TCT ROE & Goe ane 1929 420 67,310 3,181,760 49 Lae lime ee ue 
ner i 
_ 270] Valley Center, 1-288-1W........... 1928 1,500 | 218,750 | 21,038,750 | 58 {vin 3366| 2 
Om, Poors or SHpRmAN CounTY 
: 11-68-27W......-. ne te 1944 200 9,950 9,950 5 | Lans.-K.C. 3,758 4 
a Boettey, DB1BS-I6Wisssecsaabes tes - 1943 240} 90,225 120,315 6 | Lans.-K.C. 3,808]. 9 
Om Poots or StarForD County 
BARRELS 
steht SC a 1941 40 7,700 23,400 1 | Arbuckle 3,784) 4 
ee aie. vcketeys 1940 850 137,045 841,720 21 | Arbuckle 3,859 9 
Cen etter 1944 40 876 876 1 | Arbuckle 3,680} ~4 
pies Se. 40 4,665 6,665 1 | Arbuckle 3,460| 3 
Wi as 40 2,042 2,042 1 | Viola 4,068 4 
Eee Brice 80 29,030 65,130 2 | Arbuckle 3,693 by 
1 eg Sele Sarees te 2,200 517,240 1,245,900 43 Arbuckle 12 
oy ec aaa hy 177,310 1 | Kinderhook sd. 15 
TEA DGGE Soe 152,935 , 10 | Arbuckle 16 
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TABLE 5.—(Continued) 


Production 


Pool and Location 


3 
g 
EI 

vA 
g 1944 Cumulative 


281| Fischer, 31-218-12W............... 212,795 
282] Gates, 27-218-13W... 3 

283] Gates, S., 3-22S-13W. 
284] Grunder, 11-258-15W. 
285) Hazel, 21-218-18W................ 
286} Heyen, 24-228-12W..............5. 
287| James, 18-218-12W..............-: 
288] Jordan, 15-258-14W............... 
289] Kipp, 27-258-14W.............0005 


290| Leesburgh, 12-258-13W............. 303,199 | 1,317,149 
291| Max, 35-218-12W.........0...-0-- 1938 500 | 135,728 534,788 est 
299| McCandless, 30-248-13W.........-. 1944 190 | 28,030 28,030 Simpson 
293] Ranson, 7-248-11W................ 1944 46,815 Viola 


294| Rattlesnake, 13-245-14W........... 1938 61,655 Lans.-K.C. 
295] Rattlesnake, W., 11-245-14W....... 1944 4,185 Lans.-K.C. 
296] Richardson, 36-228-12W............ 1930 6,470,310 Arbuckle 
297| Richland, 27-248-14W..............] 1944 14,500 

298] Riley, 28-238-11W...............-. 1940 Lans.-K.C. 
299} Rothgarn, 10-218-18W............. 1943 26,355 Arbuckle 


300} Shaeffer, 3-21S-13W............... 1941 
801] Sittner, 33-218-12W............... 1937 


33,831 
104,320 


210,545 
565,470 


a 
: 
Ss 


302| Sittner, S., 3-228-12W.........-..-- 1938 700 | 197,961 976,511 rbuckle 

303| Snider, 3-218-11W.............-.-- 1936 320 | 19,480 269,280 { eee 

304] Snider, §., 16-218-11W............. 1938 360 | 83,948 405,673 8 | Simpson 

305| Spangenberg, 21-22S-12W........... 1943 40} 12140 21,040 1 | Arbuckle 

306| St. John, 23-248-13W............-. 1935 1,200 | 199,520 | 1,745,620 { A oot 

307| St. John townsite, 33-238-13W...... 1944 280 | 36,000 36,000 7 | Arbuckle 

308] Stafford, 15-24S-12W........0....- 1940 600 | 357,123 | 1,463,423 { * ) Coen 

309| Syms, 20-219-12W......../.0eceee. 1943 40} 11,522 11,522 1 | Arbuckle 

310| Van Lieu, 20-248-13W............. 1943 120| 51,500 921550 | 3 | Arbx 

311| Zenith, 23-248-11W................ 1937 5,600 | 3,649,840 | 17,786,990 | 373 (Viele "360 
312| Zenith, W., 8:248-11W............. 1943 94,240 101,000 | 10 | Viola 798 


Gas Poot or Stevens County 
Mutions Cv. Fr. 


j Winfield 2,755 
313] Hugoton, 3-358-34W............... 1944 | 2,000,000 83,008 445,008 389 | < Ft. Riley 2,800 
Florence 2,850 
hl Om anv Gas Poots or Sumner County 
BARRELS 
814] Anness, 2-30S-4E..............0008 1937 40 11,410 78,510 1 | Simpson 4,394 
315] Caldwell, 17-358-3W............... 1929 200 40,800 1,175,300 4 | Simpson 4,765 
316 ‘Chandler, MODS-F TS oe cave sabre 1942 40 1,767 5,0. 1 | Mis. lime 3,413 
317| Churchill, 25-318-2E............... 1926 1,000 81,190 | 18,813,690 58 | Stalnaker 1,820 
318] Latta, 9-308-2W Lieto Oat csratore tovetesacachtad 1927 . 400 45,800 885,680 12 | Lans.-K.C. 3,042 
Stalnaker 2,020 
$19} Oxford, 25-828-2B............00005 1927 800 175,895 | 15,042,395 43 | < Layton 2,510 
Arbuckle 2,890. 
320} Oxford, W., 17-828-2E............. 1926 160 10,845 535,570 3 ‘buckle 3,674 
321] Padgett, 23-348-2E................ 1924 1,800 57,855 2,133,855 20 | Miss. lime 3,474 
322| Rainbow Bend, W., 24-33-28... 1926 160 3 | { Burbank 
$23} Rutter, 21-388-2E.. ..cceverseesss 1936 80 6,420 81,120 2 | Mis. lime 3,315 
324] Vernon, N., 15-858-2E............. 1915 500 435,348 12 | Mis. lime 3,443 
325] Wellington, 33-318-1W............. 1929 1,200 189,990 5,454,340 94 | “Chat” 3,655 
326| Zyba, 7-B08-1E..........00sssss00, 1937 160 | 25,400 58,000 4 | Simpson 3,866 
327] Zyba, SW., 22-308-1W............. 1944 40 5,030 5,030 1 | Simpson 3,917 
Txousanps Cu. Fr. 
328] Wellington, 33-318-1W............. 1929 1,200 | 244,193 | 45 | “Chat’’ 3,655 
Om Poots or Treco County 
329] Ellis, NW., 26-128-21W.. 1944 120 18, A ys 18 
18, 'y 380 Arbuckle F 
330 Wakeeney, 14-118-23W 1934 640 48,530 | 561,750 | H aus “KC. ATT} 
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drilling has been done to evaluate the size 
or importance of this find; however, the 
prospective gas areas have been con- 
siderably extended. . 
In McPherson County, new reserves were 
found by drilling in T. 17S., R. 1 W., and 
T. 19 S., R. 1 W. The most gratifying 
results were obtained when new production 
was found by deepening in the Lindsborg 
field. The new reservoir is in the lower 
Viola. The older production was believed 
to be from the Viola and Simpson for- 
mations; however, many geologists are 


-of the opinion that the oil thought to be 


vc, 


from the Viola is really obtained from the 
Maquoketa dolomite. It is likely that 
many wells in Lindsborg will be deepened 
to this new source of petroleum during 
1945. 

Pratt County was the locale of much 
exploratory drilling during 1944, the 
results of which were three Simpson fields. 
As yet, they have been somewhat dis- 
appointing because no large wells have 
been found, like those at Carmi and Chit- 
wood. The Chitwood area received the bulk 
of development work, with very gratifying 
results. Three formations, the Viola, 
Simpson and Arbuckle, have been found 
productive to date, the recoveries per 
well being estimated as approximately 
300,000 bbl. of oil. 

Russell County and the adjoining counties 
to the west, south and southeast, was a 
“sweet spot” in 1944 as it has been for 
many years. No new fields of much promise 
were found, but it continued to reward the 
operators who are active in the ‘oil 
country” of Kansas. 

Sheridan County.—The discovery of oil 


in Sheridan County during 1943 was 


enthusiastically received and indicated a 
considerable portion of Northwest Kansas 
to have commercial oil possibilities. Follow- 
ing this lead, the Continental Oil Co. 
drilled the discovery well in the Adell 
field, T. 6 S. R. 27 W,, during the 
first half of 1944. By the close of the 
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year five wells had been completed for an 
average initial potential of 827 bbl. of 
oi] from the Lansing-Kansas City, and 
three wells were in the process of com- 
pletion or drilling. Much drilling will 
undoubtedly be done in this and surround- 
ing areas during 1945. 

Stafford County was the site of feverish 
leasing and drilling activities. The reward 
was the discovery of seven new fields, one 
of which, Ranson, was destined to join 
with the Zenith-Peace Creek field. Of 
the seven fields, the St. John Townsite 
and the McCandless, producing from the 
Arbuckle and Simpson formations, re- 
spectively, appear most likely to contribute 
substantially to the oil reserves of the state. 

The Hugoton gas field of Southwestern 
Kansas experienced a tremendous upsurge 
in development work. The Carter Oil 
Co. completed a test in T. 22 S., 
R. 35 W., Kearny County, approximately 
12 miles north of the Hugoton gas field, for 
13,510,000 cu. ft. of gas. This gas is derived 
from the same zones that are productive 
in the Hugoton area. Most operators 
consider this as an important extension to 
the Hugoton field. 


EXPLORATORY WORK 


The amount of exploratory work done 
in Kansas during 1944 was approximately 
the same as in 1943, which had been more 
than in any previous year. During 1944 a 
change in emphasis from seismograph to 
core-drill. methods was indicated. One 
major company did 32/4 crew months of 
seismograph work in 1943, and in 10944 
completed only 444 crew months. Thirteen 
companies were engaged in seismograph 
work in the state and they averaged 
approximately 10 crew months per com- 
pany. The estimated cost of this work is 
over one million dollars. The principal 
companies engaged in this type of work 
were the Phillips, Texas, Deep Rock, 
Carter and Skelly oil companies. Of the 
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new fields discovered in Kansas, 10 may 
be classified as found wholly or in part by 
seismograph, but only three of them owe 
their discovery entirely to this method. 
Exploration by means of core drilling was 
conducted by 14 companies, as against 6 
companies engaged in this method during 
1943. Although this represents an increase 
of over 100 per cent in the number of 
companies doing core-drill work, the 
average number of core-drill months per 
company dropped from 18 in 1943 to 
to in 1944. Oil companies spent a total of 
140 core-drill months in Kansas during 
1944 for an increase of 32 core-drill 
months over the previous year. The 
greatest amount of work by this method 
was done by the Stanolind, Continental, 
Skelly and Amerada companies. Eighteen 
new oil and gas fields are indicated as 
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having been located to some degree by 
core drilling. 

Gravity surveys were carried on by 
three companies for a total of 68 weeks. 
The greatest amount of gravity meter work 
was done by the Continental Oil Company. 

There were no magnetometer parties 
working in Kansas during the year. 
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Oil and Gas Development in Kentucky in 1944 


By Louise B. FrEEMAN,* CoremAn D. Huntert anp C. W. Donnetry} 


Ir is with pride that the authors of this 
paper report that during 1944 the pro- 
duction of petroleum in Kentucky passed 
its all-time peak, 9,496,985 bbl. being con- 
tributed. The delivery of natural gas, 

_especially from eastern Kentucky, was 
maintained and possibly exceeded the 
highest deliveries of the past. To raise the 
production of oil and gas was not easy 
with inferior and worn-out equipment and 
the shortage of skilled labor. Reminiscent 
of the early days of the industry in the 
state, particularly in the hills of Elliott 
County, where mud roads often have 
gradients of 45°, was the replacement of 
worn-out trucks and tractors by oxen. 
~ Of the total 9,496,985 bbl., 17 per cent was 
contributed by the part of Kentucky that 
is east of the Cincinnati arch, as compared 
with the total of 7,010,776 bbl. contributed 
in 1943, of which 25 per cent was con- 
tributed by eastern Kentucky. This dis- 
crepancy is due to the discovery of more 
new fields in western Kentucky rather than 
to a decrease in production in the eastern 
fields, where the average has been main- 
tained by réconditioning and secondary 
recovery of old fields and further develop- 
ment of new pools reported for the first 
time in 1943. 

“In all, 1103 wells were known to have 
been drilled in the state during 1944, of 
which 659 were drilled in western Ken- 
tucky and 444 in eastern Kentucky. The 
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exact number of wells drilled for any year 
is never known, as drilling permits are 
not required except when it is planned to 
drill through a workable coal seam. Of the 
total number of wells drilled, 459 were oil 
wells, 229 gas.wells and 415 dry holes. 
The monthly production was as follows: 
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WIE aa oe ee ome 6 owaneno ce dec nicuie ine 754,892 
[ftitlo. .ceniye On ehh pro oen aE 6 730,369 
Hitt Ra rs eo catch tow Wie aig keene hay tele 761,762 
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WESTERN KENTUCKY 


In western Kentucky 352 wells were 
completed as oil wells with a total initial 
production of 47,922 bbl. of oil, the average 
being 136 bbl. per well. Two wells produced 
gas, the total initial production being 
1,594,000 cu. ft. One hundred and eighteen 
wildcat wells were drilled, of which 107 
were dry holes and 11 were oil wells. Three 
of the latter proved to be the discovery 
wells of commercial pools. 

Twelve new pools were discovered during 
1944, none of major importance, as indi- 
cated in Table 2. The Utley pool, due to 
a stratigraphic trap on the flank of a closed 
structure, found oil in the McClosky at 
256s ft. in the discovery well, with initial 
production of tooo bbl. The average daily 
production is now 227 bbl. from seven wells. 

The East Poole field, with the discovery 
well in the Tar Springs-sandstone at 18tt 
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TABLE 1.—Oil and Gas Production in Kentucky 


Oil Production | Gas Production 


Total Production, Millions 
Bbl.¢ 


ToEnd| During | To End| During a * Com- | Aban- | ficial 
of 1944 1944 |of 1944) 1944 pleted | doned | Lift 


| Line Number 


LAN et crodks Sate sap ciced ba'%s o cokes few 

Zh RIALIBING Aes evece nye wctkeesaceis iar olin, lola vasanesele alee 

Br Barrens ails oe. sd. ceaeeees ele 

BL Baths \ esc ects sae Sp a crn eae ee na a 630 6 6 

SF Breckinridge es ts, ae.ke cee ceed 1921 1,055 2 2 
piBubler ts. 4 sao adeatetsd pantie me 1937 54,315 61 21 40 
PPROMIAWOLL, Mio ede he fone cet kteee None 1 1 ; 

8 1 SIC DET I ACE TED ots pk ta None 2 2 

Or Christian S24. cs tan seue hock tee as None t 1 

POL Clay necrertnatacutionieah mectapten tame ae 1900 | None None x z 103 5 0 

TURCl inion: cess aera eto iatt 1921 44,021 169 65 12 53 
AONCrittenden coach a ocnccitue davon ad ones None P 3 3 
ASPeutaberland ys ct vents cedars na 1919 7,826 30 28 2 
TEL DIAVICON Sob gars, Pasig alt ode esti erae Lstece 1919 536,021 66 41 25 
15] Edmonson............... qiiseaatene Ne None _ 3 3 
GWEN OG: octpinigaite cea neetalae(s ate sCeriata 1917 14,003 = 16 4 12 
TUBB, <Aovsiste wean wetter ans piste Reales 1918 315,071 

ASU Roy goer ia co taes datas desis aaisine wee eae 12,434 1,587 47 4 
ELQNGrayBON. sea cesasaeer «so ewces.s eo nie None c i 1 

ZOU Hancock: cei «3 coe «ices pi Teer ta sisters 1930 124,455 4 2 

21 Ws ae sien, & rate a Setamiapetoins sheeted None 1 1 


Ot BES tin cists cin:c1v «skh © can he 1898 52,646 522 46 3 


SG] Wanton rc eathcsinaits.<(¥o 0 thcag staal vale 1902 12,774 x 15 9 ll 
Ab Matialie serra cParn ase rtaen Qe owes tee 1932 903 

42) Morgan......005i2000: Oe aan, ee None 

43 Muh Tcl bate eontarren ae Ao eaten se 1929 9,726 us 7 

AE Dd sii techs stapbbeh ls vbik- butte holeehatrery 1919 516,998] « 25 21 4 
ABNOWSOY pct ancren nota we fast osc One 1,093 


46| Pike..,......:. PAC Teac ay: Napa 1931 | 768 


AF WROWMGM Neca. oc atk dre oceanic atte: «act 1918 99,951 
AN... vata awrer USS Ae None 
Aig AR eC None 


pT UR SA ee ae a ac aan None 
ied 8 Lanai: Sern his, rae None 


W itnete Messe Ar «eins eaten ees. ase 3,296,120 


« Footnotes to column heads and explanation of symbols are given on page 258. 
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TABLE 1.—(Continued) 


Producing Formation , 


Deepest Zone Tested? 
to End of 1944 
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63 33 al 
5 BS BZ eS 
3 Name and Age Ks iz bo he Name ia 
5 s |se| 98 £2 |-3 is 
5 £ 2 ® ee 4S Fy | 6 
fs 2 |82| S82 |3e| 3 4 
5 Sth se ee Pe A 
“1| “Corniferous,’’ Sil D | Por 300 20 | MC | Brassfield Silurian, | 540 
2 Lower Ordovician 3,069 
; Louisville and Laurel, Sil D Por 500 MC | Brassfield 600 
5 MC | Silurian 1,534 
’ 6| Tar Springs, Hardinsburg, Jackson, MisU 8 Por 400-500 AM | Cypress 550 
rf 
18 MU | Knox 1,200 
9| Aux Vases, MisU 8 Por 1,035 8 | MU | Trenton : 
10| “Corniferous,” Sil D,SD | 15 | {1809} | 30 | MU | Siturian 1,700 
11) Trenton & Knox, Ord M and L L,D | Cav) 4, 2904 | 30 | apis | Knox 1,845 
. 12 1,250 
13| Trenton, OrdM L Cav 400 H_| Lower Ordovician 835 
14! Jackson, Bethel, Cunningham, McClosky, MisU §, OL | Por A, F | Mississippian 
_ . 15}| Mid. Devonian, Dev L Por 1,300 MU | Silurian (top) 1,370 
16| Weir, MisL s Por 900 AF | Knox, L. Ord 4,191 
17| “‘Corniferous,”” Sil D,8,D| 15 800 30 | MU | Knox, L. Ord 2,640 
r 18| Pen, Maxon, ‘‘Big Lime,” “Big Injun,” Pen, MisU §,L | Por | 900-3,100 a ieee ee 
1 ; ilurian Ape f 
; 20 Tar Springs, MisU 8 Por | 450-500 McClosky and Silurian | 1,900 
+ 21 Silurian “st 986 
a 22) “‘Corniferous,” “Blue Sand,’’ Sil D Por | 500-1,000 MC | Lower Ordovician 1,920 
ings, Hardinsburg, ; 
23 Pe a re iat Springs ardinsburg. 8, OL | Por | 1,800-1,900 AF Devonian 4700 
| M , MisL OL | 20 | ' 2,400 Jevonian : 
} 35 |" Gonniferous," Sil D,SD | 20 | 1,100 MU | Silurian 1,200 
¢ 26) “Big Six” Sil § Por 2,380 40 | MC | Silurian ibs 2,480 
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29| Silurian D | Por 920 MU | Trenton 1,380 
4 30| Weir, MisL 8 Por 900 Silurian 5 4,975 
31| Corniferous, Sil D, DS | 15 | 825-1,250 |70-100| MU | Lower Ordovician | 3,527 
32] Corniferous, Sil De ian oo a otal hi : bay! 
33 rdovician 4 
i L, D 1,200 MU | Silurian 7 1,450 
35 Be dee cbok, MisL, OrdM L Se 750-1,200 Lower Ordovician 2,515 
av 
i i 2,000 
36| Tar Springs, MisU § Por 1,600 McClosky i 
ig Li 1 Por. | 800-4,000 |10-800 Ordovician 5,348 
44 Pen, Maxon, Big Lime, Black Shale, Pen, MisL 8, L, H | Por. eae ee Here 
39 { Beene Misu : 8, L, H | Por | 700-3,000 |10 -600) Silurian 3,325 
Black Shale, MisL Ses 
40| Corniferous, Sil D, DS | Por | 500-1,230 ate eel are : st 
41 ‘nox-L. Ord. wee 
42! Salt Sand, Pen § Por Silurian 308 
43| Hardinsburg, MisU ie . ae ie " rte oe 
45 Bie pees AU tls "L |Por | 1,100 15 | MU | Silurian 1,962 
’ 
46 { pe tig 8, L, H| Por | — 80-4,000 /10-800 Ordovician 5,343 
47 qe Shale en D, D, § | Por 15 30 | MU | Silurian ? 900 
48| Corniferous, Sil D, DS | Por MU | Brassfield, L. Sil 1,040 
49 Sunnybrook, OrdU L Cav H | Trenton 630 
1 i DD Por MU | Brassfield 745 
pee commierons, Bil 600 MU | Silurian 650 
51) Corniferous, Blue Sand, Sil D Por Meg latan . 130 
ie Pen, Waltersburg, Tar Springs Cunningham, | §, OL | Por | 800-2,860 A | Upper Mississippian | 2,955 
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54 “il but 
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ft. and initial production of 205 bbl., has 
a daily average production of 1977 bbl. 
from 23 wells. The Powells Lake pool, with 
the discovery well in the Waltersburg 
sandstone at 2281 ft. and initial production 
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and the cumulative production since the 
discovery has been 2,408,199 bbl. The 
oil is obtained from any combination of 
six pay zones: Pennsylvanian sand at 
about 1000 ft., Waltersburg at 1750 ft., 


of 68 bbl., has since been found to have ‘Tar Springs at 1840 ft., Hardinsburg at 
TABLE 2.—Summary of Drilling Operations in Western Kentucky in 1944 
Woe ct ae lated 
: of We age, . Accumulat 
‘ . Discov- Total for 5 
County Pool Location ag 1944, Bbl. pi ey 
1943 | 1944 | 1943 | 1944 
Davicssieiie ter nce Birk City p-27 | 4-13-38] 104 | 108 | 311] 247| 146,747 | 2,476,760 
Curdsville 3, 4-0-27 | 9-26-44 1 0 19 1,970 1,970 
Panther 11-N-27 6-2-43 4 11 | 206-| 226} 80,225 109,924 
St. Raphael 20-0-27 | 5-31-44 0 1 0 4 9 988 
Thruston 9, 11-P820 5-6-39 2 3 1,909 23,860 
(Hendersonie. cs. sae eases Burbank Chapel 6-P-21 12-20-44 0 it 0 72 2,232 2,232 
Cairo 17-0-23 | 6-30-43 1 0 25 2,460 5,535 
Corydon 18, 19-P-22 3-1-39 5 22 47 48} 18,240 193,517 
Geneva 16-Q-22 | 12-20-43 4 17 | 298) 216] 108,630 120,322 
Gilmore 25-P-27 | 8-27-38 9 9 | 100 78| 34,922 184,346 
Greenbriar 24-0-24 | 7-14-43 1 1 28 10! 8,869 11,493 
Hebbardsville 18, 23-P-26 8-24-40] 13 14 82 57| 22,914 180,043 
: 24-0-25 
MeK«miey encos | rags} 0 5 4s} 10,783 | 10,783 
Poole { 2, 3, 8, 9-N-23 
14-N-24 6-2-43| 14 23 | 334 | 731| 203,497 285,950 
Reed 11, 19, 20-Q-26] 5-17-39 5 5 64 24| 14,462 59,581 
Robards _ 21, 22-0-23 17-43 9 10 | 200| 148] 69,952 149,909 
Rock Springs aS 40-23 9-12-44 0 1 0 19] 3,773 3,773 
. ri Bay 38} 
Smith Mills 93, 24-Q-21 | g-19-42| 81 | 95 |8,936 | 3,647| 1,753,609 | 5,148,809 
South Reed 5-P-26 11-3-40 uf ll 8 
Spottsville 22-Q-25 8-9-39 4 4 45 30| 15,580 157,175 
- | Zion 25-P-25 | 2-17-43 1 1 5 9| 4,615 7,323 
Maheaton ane a/c alge tet Livermore 6-L-29 3-22-39 5 5 91 74) = 31,362 176,503 
North Livermore 24-M-29 5-1-43 1 1 31 22 7,648 13,445 
Mublenberg ES ae Belton.......... 21-1-30 2-1-39 3 3 14 12 6,160 56,430 
hd i apa ES Barnett Creek 13-M-31 | 10-27-43 1 1 8 356 597 
Onioa bbs dave lita sScid > aibheeeeaes hapman 3-O-20 | 12-29-43 1 1 17 12 6,653 TAIT 
Hitesville { gf 02 7-7-43 9 30 | 264] 776] 314,034] 362,532 
Morganfield 12, 13-0-19 | ,5-19-43 6 11 | 247] 199] 94,767 150,706 
Powells Lake 16-Q-20 | | 8-16-44 0 5 0| 269) 31,479 31,479 
Raleigh 13-0-18, | 10-27-43 2 5 55 41] 34,249 39,622 
St. Vincent 9, 12-0-20 | 6-30-43] 17 28 |1,669 | 829] 492,998 | 849,748 
Spring Grove 20-0-18 | 11-19-41] 10 10 | 111 | 108} 56,060 142,791 
Sturgis 17-M-19 | 12-20-44 0 1 0 27 831 831 
Uniontown { 16-P-20 
20-P-19 | 11-11-42} 22 | 164 | 541 | 11,081] 2,193,711 | 2,408,199 
Utley 16-P-21 | 2-24-43 2 7 59 | 195] 109,745 128,586 
Wabash Island 12-P-18 | 10-8-42 1 1 4 1,353 3,541 
Wathen 1, 6, 10-0-19 | 6-10-42 8 Sir]. 162 37| 20,188 142,148 
WADAtED yea ect. nny aan Clay ravsnn ca 23-M-21 | 9-29-43 2 7 18 22 7,061 8,732 
East Clay 9-L-21 | 8-23-44 0 2 2 0 1,635 1,635 
. East Poole 10-N-23 | 7-14-43 1 34 13 | 2,188} 355,938 | 358,642 
Pratt 14-N-24 | 7-21-43 4 12 | 157 | 207] 155,102 179,158 
Sebree 22-N-24 | 12-21-38 7 8 50 31| 12,786 71,223 
Wanamaker 17-N-23 | 10-25-44 0 1 0 31 6,147 * 6,147 — 


some accumulation in a Pennsylvanian 
sandstone. 

The major development in western 
Kentucky during 1944 was that of the 
Uniontown pool, Union County. In this 


1900 ft., Cypress at 2300 ft. and McClosky 
at 2650 feet. 

In the Smith Mills pool, Henderson 
County, discovered in August of 1942, the 
average daily production is about 3650 


pool, discovered in November 1942, the 
average daily production at the end of 
1944 was about 12,000 bbl. from 164 wells, 


bbl. from 95 wells, and the cumulative 
production since the discovery has been 
5,148,809 barrels. 
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Ten test wells through the Devonian 
were drilled during 1944 in the west 
Kentucky basin in Butler, Breckinridge, 
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One of the largest potential gas areas 
in eastern Kentucky as yet untested lies 
in Leslie and Clay Counties. During 1944 
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Fic. 1—ANNUAL PRODUCTION OF PETROLEUM IN KENTUCKY, 1883 TO 1944. 


Christian, Grayson, Logan, Ohio and Todd 
Counties. All of these were dry holes. 


EASTERN KENTUCKY 


The Big Sandy gas field, which is in 
Floyd, Knott, Pike, Martin, southern 
Johnson and southeast Magoffin Counties, 
still holds the spotlight for development in 
eastern Kentucky. In this area, which 
encloses 2000 square miles of proven gas 
production, 217 gas wells, 33 dry holes and 
12 oil wells were completed during 1944, 
making a total of 3105 gas wells, 397 dry 
holes and 112 oil wells drilled. Gas from 


‘the Devonian-Mississippian black shale is 


still responsible for 57.3 per cent of gas 
wells drilled. 

The only other gas of importance 
developed in eastern Kentucky during 
1944 was from nine wells drilled in the 
McKee gas field, Jackson County, six in 
the Oneida field, Clay County, and one in 


the Artemus gas field, Knox County. 


large blocks of acreage were acquired by a 
major oil corporation and a well probably 
will be drilled in the area near Hyden, the 
county seat of Leslie County. The company 
probably is seeking oil from the Silurian 
or deeper horizons, but this test will be of 
great importance to gas operators. 

No new oil pools were discovered in 
eastern Kentucky during 1944, and the 
4oo bbl. per day increase in production was 
due largely to the reconditioning and 
development of old producing areas by the 
Ashland Oil and Refining Company. 

On and around the Burke dome in 
Elliott County, 12 new oil-producing wells 
and 4 dry holes were drilled during 1944, 
bringing the total production up to 
around too bbl. per day. This new field is 
delivering only 50 bbl. per day, as all 


equipment has not yet been installed. In 


Menifee County the Ashland Oil and 
Refining Co. has increased its heavy Rag- 
land type oil production to 200 bbl. per day 
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with several wells drilled in a small area 
on Indian Creek. The accumulation is in 
the Lockport (Corniferous of the driller). 
Five dry holes were drilled outside of this 
area. There are no pipe lines to the fields 
in either Menifee or Elliott County, and 
the oil is taken out by truck. _ 

In the Mummie pool, Jackson County, 
15 oil wells and one dry hole were drilled 
in 1944. These have been connected by 
pipe line and are delivering something over 
too bbl. per day. 

The other new oil production comes from 
ro wells drilled in the Big Sandy gas fields, 
3 being in the old Wolfe Creek Maxon oil 
pool. Cuttings saved from five wells, 
drilled through the Silurian section in Pike 
and Floyd Counties, made it possible to 
definitely correlate the so-called “Cor- 
niferous”” with that higher on the Cin- 
cinnati arch and with the standard section. 
This study indicated that in the area of 
thick ‘‘ Corniferous” it includes Onondaga, 
Oriskany, Helderberg, Cayugan and Lock- 
port, whereas only the Lockport is present 
on the east flank of the Cincinnati arch 
where so much petroleum has been pro- 
duced in the past. 


’ CENTRAL KENTUCKY 


There was increased activity in Clinton 
and Cumberland Counties following the 
discovery of shallow oil of very high grav- 
ity in a lower Mississippian limestone, 
about 70 ft. above the Chattanooga shale. 
Other wells were drilled in the area, en- 
countering production at 190 to 240 ft. 
The initial production was 20 to 200 bbl. 
per day and the average about 60 bbl. per 
day. The oil is of paraffin base, and very 
light green. However, these wells did not 
hold up and the first was abandoned about 
3 months after it was drilled. The produc- 
tion from the Desda field, Clinton County, 
is derived from an Ordovician limestone 


called “Granville” by the drillers and* 


possibly is accumulation in a reeflike 
structure in the Cynthiana (Upper Tren- 
ton). The average initial production from 
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this area is 40 bbl. per day. The oil is 
about 40°A.P.I. and is dark green. The 
wells are long-lived, some having been 
produced for 40 years. : 

Several wells were drilled to the Knox 
dolomite in Clinton and Cumberland 
Counties. A Knox test was drilled in Casey 
County and another is being drilled in 
Lincoln County. There has been much 


leasing, a little drilling- of shallow wells, 


and much discussion of deep wells on the 
south flank of the Jessamine dome of the 
Cincinnati arch, in Lincoln, Casey, Boyle 
and Marion Counties. Small wells have 
been developed in the Brassfield limestone, 
which there is directly overlain by the 
Chattanooga shale and there have been 
showings in the Trenton that may later 
produce. It is in that area that faulting, 
some of which is possibly late Devonian, 
has been responsible for the preservation 
of Devonian limestone, which elsewhere on 
the arch is absent. 

Five wells were drilled in Rockcastle 
County during 1944. The original plan 
was to test the Lockport, but as it is 
absent there most of the wells were 
deepened to the upper Ordovician. 

During the year considerable interest 
was exhibited in the possibilities for 
deeper production, and some leasing has 
been done with the view to testing the 
Cambrian sandstones on the Cincinnati 
arch. No well has yet penetrated to such 
stratigraphic depths in Kentucky. 
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Petroleum Production in Louisiana for 1944 


By J. Huner, Jr.,* C. J. BoNNECARRERE,{ AND P. A. Bioomer, Jr.} 


SINCE 109041 not more than rs per cent of 
all wildcat wells drilled in Louisiana have 
been successful. This figure is not too dis- 
couraging, especially in view of the fact 
that during the same period approximately 
80 per cent of all wells (average 701 wells 
per year) drilled in or adjoining producing 
areas were successfully completed. How- 
ever, a somewhat discouraging aspect con- 
cerning Louisiana’s wildcat completions is 
that in 1942 only 12 out of 20 fields found 
were oil fields; in 1943, only 13 out of 24; 
and in 1944, only 8 out of 21. This means 
that an operator has less than a 50:50 
chance of finding an oil field. In other 
words, it is more likely that he will find a 
gas-condensate field. 

This fact has become increasingly evi- 
dent as the data for each year are compiled 
and compared. Yet, strangely enough, 
operators are reluctant to accept this fact 
and plan accordingly. Certainly they can- 
not continue to search for oil fields and, 
for the most part, end with shut-in gas- 
condensate wells. The reason for .shut- 
ting in is that there is no immediate and 
satisfactory market for all the gas being 
discovered. 

The solution, and it is a very satisfactory 
one, as experience in Louisiana has already 
demonstrated, is cycling. The advantages 
of this type of operation of gas-condensate 
fields, especially where the entire field is 
pooled and unitized, should be self-evident. 
These advantages will become increasingly 
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more important, especially now that legis- 
latures, regulatory bodies, royalty owners, 
and others are beginning to realize that 
“reasonable development” in a field is not 
indicated by the number of wells completed, 
but rather by the method of development. 
To complete a great many wells that can 
produce at only partial capacity is waste. 
Producing hydrocarbons from these wells 
and not subjecting them to processing by 
surface operations, in order to recover all 
liquefiable hydrocarbons, is waste. Per- 
mitting bottom-hole pressures to drop or 
gas-oil ratios to increase because of exces- 
sive production is waste. Loss of leases and 
of wells because of inability to produce or 
to meet lease obligations is waste. There- 
fore, it is becoming increasingly apparent 
that a reservoir entirely pooled and unitized 
with a minimum number of completions, 
but over which there is exerted careful con- 
trol so as to provide maximum recovery 
and the processing of all hydrocarbons 
brought to the surface, is the only logical 
and reasonable method of developing a 
gas-condensate field. 
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Twenty-one new fields, including three 
rediscoveries, were found during 1944. 
Three of these new discoveries—Delhi in 
northeast Louisiana, Good Hope in south- 
east Louisiana, and West Tepetate in 
southwest Louisiana—should add _ con- 
siderably to Louisiana’s oil reserves. The 
other discoveries were either gas condensate 
or of apparently little consequence. 

State-wide production for 1944 was 136.6 
million barrels of crude oil and condensate; 
amounting to about 8.1 per cent_of_the 
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TABLE 1.—Oil and Gas Production in Louisiana 
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< Oil 
Oil Production Gas Production aan ot vells 
Year i 
of Total Production, Bbl.¢ Millions Cu, Ft.¢ ery 
Field, County Dis- 
cov- 
Fe ery a * S= 
& 3 i 2 E: 
g 5 To End During 8 To End | During 3S 2 I 
z Ae | of 1944 1944 A® | of 1944 | 1944 | 2S |Z) yg 
2 gs $5 3 Ba gia 
3 a &< 88 |38|2 
Norrs Louisiana 
Al Ades Webater sfuae> Pn iar 1944 0 0 640 0 0 V1 de 
2| Ajax, De Soto and Natchitoches. ..|1941 see 6,405 0 0 0 2;0 0 
one ; 
3} Athens, Claiborne.............- 1940 40 25,452 12,191? 640 2,213 1,131 3 {1 0 
4! Bear Creek, Bienville..........- 1937 0 125,001 15,0622 6,400 11,716 1,769 TW 0 
5] Beekman, Morehouse........... 1942 0 1,119 0 320 62 0 1 RL) 0 
6] Bellevue, Bossier............... 1921 1,360) 10,999,638 204,398 160 2,646 ll 459 |11 4 
7|\Benson, De Soto................ 1928 rae 6,494 0 107 0 5 | 0 0 
: one 
3} Benton: Bosstengss staat «dese 1944 2,216 2,216 640 35 35 ta | 0 
9| Bethany,? Caddo.......1../40. dese 1916 20 3,068* 180 2,560~ 04 0 14/0 0 
10| Big Island, Rapides............ 1942 ieee} 3,828 0 0 0 1/0 0 
one 
11] Blue Lake, Sabine.............. 1928 340 24,94218 Qs 0 ous 0 11/0 0 
12] Caddo (includes Hosston, Pine |1905 | 65,000) 159,922,5332° | 2,096,293 145,768" 873 4,880 |18 | 41 
Island and Vivian areas), 
Caddo}. 
13) Calvin, Wants vir. vesecccse vs 1942 ; 4,8522 9848 640 26 26 1/0 0 
14] Carterville-Sarepta, Bossier and 
Websters. cases, vette teeta 1922 | 4,250) 2,895,259 38,831 0 42,712 8 201 | 0 0 
15] Caspiana, Caddo............... 1925 0 a8 400 19310 x 5 | 0 0 
16] Catahoula Lake, La Salle....... 1942 280 319,288 156,939 0 132 55 5/1 0 
17| Cedar Grove, Caddo............ 1915 0 0 3,840 05 0 010 0 
18] Clarks, Caldwell............... 1941 0 0 160 0 |. 0 1/0 0 
19| Converse, Sabine..........+..+: 1932 5,760} 2,591,058 83,162 0 60 4 200 | 1 6 
1922 
3 1926 
20| Cotton Valley, Webster....... at 2,000) 46,495,428 |3,181,867 | 12,640 | 381,606 | 63,701 458 | 3 2 
1944 
2) St igs Bayou, La Salle........ 1941 80) 144,297 32,141 40 5 pet) 0 
22) Delhi, Richland...%............ 1944 40 2,508 2,508 1 1 1.}..0 0 
28] Dixie, Caddo.......-.cssecveces 1929 1,500 40,835° Q86 56 1 0 0 
24] Driscoll, Bienville.............. 1936 27,544 2,078° | 1,500 17,195 1,513 4]0 2 
25] East Nebo, La Salle............ 1943 80) 54,206 47,759 0 38 31 Ol ah 0 
26] Elm Grove, Bossier............ 1916 400} 3,738,272 105,031 | 14,600 | 194,714 83 251, | 2 0 


@ Footitotes to column heads and explanation of symbols are given on page 258. 
‘ 1 Extends into Texas. j 
2 Condensate only, 
3 Produced only in June and July, 1944. 
‘Included under Waskom prior to 1941. 
5 Included under Caddo prior to 1941. 
10 Included under Elm Grove prior to 1940. 
18 Included under Zwolle prior to 1941, 
16 See Zwolle. 
25 Included Dixie and Cedar Grove prior to 1941, 
36 SeeCaddo, 
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6 Multiple sand production. 


Seve cami! agraipeemancona 
Wells 
“ Character ae . Deepest Zone Tested? 
oe of Oil» Producing Formation : to Eind of i044 
Oil a 
S 
Ad 
ie 
=I * a 20 a A 
3 Name and Age? é See) See Name 
q TR » #2 = = $ ey ° 4 
o | = |Se Bae |-an £| 2 |eag| sn] 8 ag 
B\2/ea| 2 | basse || 5 |sss| 22 | £ ox 
|e |4 po Dn Oo} & A Ay Dn fan) 
é Norta Lovurstana ”y 
: 7 a$ — 
it kG) a Rodessa, CreL | S | Por| 5,460) 70] 2 | Hosston 7,600 
2) 0 0 0) 42 Paluxy, CreL S | Por | 3,209 5 | D | Paluxy 3,500 
BOM) 3 ; 61 Hosston, Crel : x 6,168 10 DF Hosston 6,706 
ettit, Cre 5 605 25 
apa | 0). 814 50 Hosston, CreL § | 12.5] 7,515] 15 | D_ | s Hesston 8,016 
BO 0 0 eee Me ur : Sas = 700 a i Eagle Mills salt 6,956 
acatoch, Cre | ‘or 0 q = 
6| o| 163) 0 { 18-19 Rote Gan Gute | i700 2 | DU \ Eagle Mills salt | 9,070 
7| 0 0 0 Paluxy, CreL S | Por | 3,000 10 | A | Paluxy 3,440 
8| 0 0 0} 62 Cotton Valley, Jur S | Por | 8,104 40 | D | Cotton Valley 8,765 
Nacatoch, CreL S$ | Por 930 25 |) A 
9 Washita, CreL S | Por} 2,400 LOM AS Mooringsport 3,758 
Paluxy, CreL S | Por | 2,880 10.) A 
10} 0 0 0 Wilcox, Eoc S | Por] 5,150 2! D | Midway 7,105 
1}. 0r “2 0} 42-45 Chalk Series, CreU C | Fis |} 2,100 z| T | Paluxy 4,503 
19-21 Nacatoch, CreU S$ | Por 800 30.| Af 
28-39 Saratoga-Annona, CreU C | Fis | 1,400} 250] Af 
23-44 pees Grol : Ae es 13 7 
26-43 aluxy, Cre or 3008 2] A 
12) 0) 1,337) 17 Ferry Lake, CreL Alf igs 27007 Ge | Ag .| ptencous. Below ce) LinAl 
Rodessa, CreL OL | Por | 2,800) 2x] Af Bee eee 
42-44 | Sligo, CreL OL| Por | 3,620 a | Af 
Hosston, CreL S | Por | 3,900) ~.15 | Af |. 
13) 0 0 0| 72 Paluxy, CreL S | Por | 5,784 10 | a | L Cretaceous 9,719 
14! Ol 22 0} 26-43 Tokio, CreU S | Por} 2,6758 30] A | Cotton Valley 10,070 
Nacatoch, CreU S | Por 800 20) N 
15; 0) 0 0 | Hagleford, CreU S | Por | 2,450 8 | N_ | 4 Cotton Valley 9,141 
16l 2 3 0} 39-43 Wilcox, Eoc S | Por} 38,8176 50] D | Midway 5,400 
17| 0 0 0 Tokio, CreU S | Por | 2,450 25 | A | Hosston 6,001 
18] 0 0 0 i ren Bee ie . a ae 45 y Wilcox 4,006 
38-45 aratoga-Annona, Cre is q 
19 {ira Paluxy, CreL 8 | Por | 3,604] 20| Af | § Hosston 8,929 
27-30 Ozan, CreU 8, L| 27 2,500 30) A 
51-53 Rodessa, CreL S | 24 83,9008} 385] A 
20| 6] 33] 118] < 49-67 Hosston, CreL_~ sh Ip lve §,5008} 10) A Smackover 10,686 
41-65 Cotton Valley, Jur Sen) Ay 7,9003) 40] A 
70 Smackover, Jur S | Por | 10,651 30) | A : 
21); 0 1 0} 44 Wilcox, Eoc S | Por} 4,706 10 | AM | Midway 5,976 
22) 1 0 0} 41.7 Tuscaloosa, CreU S | Por | 3,273 20 | NL | L Cretaceous 3,273 
23| 0 4 0} +38 Paluxy, CreL S | Por | 2,400 10 | T | Mooringsport 3,514 
Rodessa, CreL OL | 16 5,960 15 | D ieee 7.693 
24; 0} Or 2 { Hosston, CreL G12 | 7,160) 6 25-|-D ee ’ 
25) 2 0 0} 38 Wilcox, Eoc 8S | Por |] 3,896 14 | D | Midway 5,208 
Nacatoch, CreU Por \ ed 4 A 
26| of 39/ 12/2 29-30 eae s ee 1675} 50 | A | (Cotton Valley 8,647 
; Paluxy, CreL S | Por.| 2,400 1OV eA 
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Deane ee ee eee ee ee eee eee ee 


Oil Production ‘Gas Production eee ralls 
Year A 38s, During 
of Total Production, Bbl.¢ Millions Cu. Ft.¢ 1944 
Field, County Dis- 
cov- a. 
‘¢ ery " Fe 2x 
= 5 ; To End During 8 To End | During | 82 3 Ss 
Zz rie of 1944 1944 Ae of 1944 1944 re 2 3 
2 $5 $s Bea |g 
E =< a é@|38\4 
27| Elm Ridge, La Salle............ 1942 40 7,196 0 5 0 1/0 0 
28] Epps, Hast and West Carroll... .. 1928 0 0 1,280 11,201 1,225 5/0 0 
29| Funny Louis Bayou, La Salle... .|1941 0 0 160 0 0 ie 0 
30| Grand Cane, De Soto.......... 1941 80 1,400 0 0 0 2/0 0 
31| Greenwood, Caddo............. 1940 0 0 320 1,429 727 310 0 
32] Grogan, De Soto...........+.. 1937 | Aban- 28,671 0 0 0 1) 6 0 
- |doned 
33 Haynesville, Claiborne, and 
WW eb Sher RRL TER ne casa nae 1921 | 12,000} 84,169,138 |3,780,243 945,604 7,170 922 | 4 | 11 
G4. Holly 6: SGtoiacitacsdts ayo oaleiahee 1930 400} 1,342,355 271,981 160 229 31 38 |21 0 
35| Holly Ridge, Tensas............ 1943 960 891,97035| 851,74235 640 1,092 1,06235 26 |239 | O 
36| Homer, Claiborne.............- ‘1919 3,020 74,013,090 |1,014,890 8,747 566 642 | 0 2 
37 Indian Bayou, La Salle......... 1941 40 115,429 34,745 35 5 2 Slt So f 
38| Lake Bistineau, Bienville........ 1916 | 38,7492 | 5,750? | 5,500 | 56,767 | 11,758 2910 | 0 
~ 39] Lake End, Red River........... 1942 40 2,003 “696 0 0 1/0 
40| Lake St. John, Concordia and 5 
T OANAe 2 PRI eis A ee 1942 | 3,000) 1,053,605 | 651,137 1,000 2,052 1,740 37 |17 
41| Larto Lake, Catahoula.......... 1941 40] 97,605 | 30,248 0 0 1lo 
42| Lisbon, Claiborne and Lincoln. .. .| 1936 8,000) 11,015,182 440,304 5,120 43,605 15,638 285 |10 | 30 
43] Logansport, De Soto............ 1938 167,818? 48,3402 | 14,000 47,979 17,185 19 | 2 0 
44| Longwood, Caddo.............. 1926 22,2612 2,9914 \ 8,3844 168 38 | 0 0 
45| Lucky, Bienville............... 1943 2,307? 1,3132 3,200 * §80 298 6. 5. | 0 
46| Manifest, Catahoula............ 1942 40 4,086 1,596 0 0 110! }ooum 
47| Monroe, Ouachita, Morehouse ; 
ONG Unt «0 0s Prete saanes 916 : 0 0 {251,000 |3,716,653 }236,186 1,534 |39 om 
48| Nebo-Hemphill, La Salle........ 1940 5,920) 10,988,372 |3,336,551 11,581 3,388 152 | 4 0. 
49] North Carterville, Bossier....... 1942 400 162,408 76,512 : 31 31 6/0 0 
50] Northeast Lisbon, Claiborne... ..|1941 gu Ou! 8,000 0 0 10 | 79] 0 
51| Oakland, Union..............44 1928 60 8,892 42212 0 0% | See IG 0 
52| Olla, La Salle............. Peo 1940 | 8,300) 16,810,492 |3,280,739 8,300 33,099 | 11,471 192 | 1 1 
53] Pleasant Hill, De Soto, Sabine. ..|1927 2,000) 1,540,663 22,181 571 82 64 10 1 
54] Red River-Bull Bayou, De Soto : % 
Gnd Red Rave? foc. ccc scwnie' 1912 | 37,000) 57,737,439 | 331,707 8,000 | 311,644 956 1,447 | 1 | 16 
55] Richland, Richland............. 1926 Frat 0 0 460,619 0 818 | 0 | 0 
on ‘ é 
_ 56] Rodessa, Caddol’8,............4 1930 10,000 82,249,452 12,954,725 8,000 | 536,125 | 33,965 504} 0 | 15 — 
57| Ruston, Lincoln..........02...- 187 | 2,669) 2.66924) 1,920 | 2,906 | 2,906 2 | 0 
8 Extends into Arkansas. 


® Two dual completions. 

11 Combined with Lisbon production, 

12 Produced only January, February and March, 1944. 
% Includes North Holly Ridge. : 
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TABLE 1.—(C ontinued) 


Bs 


Be, Character Peoducingeky ti Deepest Zone Tested? 
Dec. 1944 of Oil? pegiewtr eres: to End of 1944 
Oil a 
a 
ad 
3 
3 Name and Age? S2 . BZ Name 
| ols elt % 1s |See| 25] 3 se 
Pe |S BH: | 26 Bul dee | Se BS ras 
2|3|38| 2 |suslSs Ble ees |e8| = 33 
ejay oS joer lam Sete pa le aoe 
27; 0} Oo} 0) 42 Wilcox, Eoc S | Por| 4,572} 13 | AM | Midway 5,976 
28| 0 0 5 Monroe Gas Rock, CreU C | Por} 2,302} 25} D | Hagleford 2,820 
29; 0| Oo; oO Sparta, Eoc S | Por} 1,465] 10 Wilcox - 4,000 
30} 0 0 0 Paluxy, CreL S | Por] 2,820|° 10 Paluxy 2,858 
31} 0 0 2 Paluxy, CreL S | Por] 2,549 20 | AM | Hosston 6,431 
~ 32} 0 0; 0) ‘38-89 Paluxy, CreL .S | Por] 2,929) 5] D | Paluxy 2,961 
ee = oe A | Por | 2,725) 25) A 
- essa; Cre. Por | 4,250 20 | AL 
33143) 196, 0/4 33 49 Sligo, CreL OL| 18 | 5:200| 20] AL | ¢Smackover pigs 
44 Cotton Valley, Jur S | Por | 8,830 65) A 
34; 6} 20 3| 37-39 Eagleford, CreU P Por | 2,538 11 | NL | Paluxy 4,485 
ilcox, Eoc Por | 3,000 20; D 
35 22] 1] 2) {38 Tuscaloosa, CreU S| 20° | S347] 50 | D | {2 Cretaccous | 10,022 
35-38 Nacatoch, CreU 8 | Por! 1,000 50 | DF 
36} 0} 316 0} 5 35-38 Tokio, CreU S | Por] 1,900 50 | DF | } Eagle Mills salt | 6,019 
‘ 46 Cotton Valley, Jur S | Por] 4,242 74 | DF 
Re Crd feat 0 0} 42.8 Wilcox, Eoc 8 | Por| 4,294 10 | AM | Midway 5,905 
‘: Sau ae : uee tie 25 ma 
‘okio, Cre ‘or |° 2,525 25 | A 
ee ag Sligo, Crel. ot} 17 | 5000| 40| Ar | ¢ Cotton Valley | 8,532 
Cotton Valley, Jur 8 | 12 8,400 z | AF 
0 1 0 Nacatoch, CreU 8 | Por] 1,224 z | D-| Hosston : 7,120 
Sparta, Eoc 8 | Por| 2,131 20| D 
22 7 0| < 32-44 Wilcox, Hoe S | Por] 3,3968} 65 | D Rodessa 9,994 
55 Tuscaloosa, CreU 8S | Por | 9,000 50 | D 
0 1 0| 46 Wilcox, Eoc 8 | 22 5,108 25 Midway 7,031 
ad Sligo, ae s, ve 2 a 10 ee 
osston, Cre. or 300 7 7 . 
| IS Cotton Valley, Jur § 113 | 8400s 30 | DF | ¢ Eagle Mills salt | 12,092 
56 ae = Ae be 10,150 | 100 aE j 
essa, Cre 4,825 50 
of of 15/{ Sligo, Cre OL| 12 | goso| 20 | A |} Hosston et 
She tear ew ae ‘ 870 - i 
‘aluxy, Cre. or 690 
a i Sligo, CreL Ob | Por } 51590}: 40°] 2A-| ¢ Hoton p20 
Signo Orel Gu| Por | ees | 30 ))” 
igo, Cre or | 6, , 32 
of of af Hosston, CreL B | Por| ase] “35 |f Cotton Valley | 10,820 
0 1 0| 20 Bede oe ah iGe : ye she uA sae Wilcox 4,554 
onroe Gas Rock, Ure or 4 0 475 
o| 0) 1,396 Second Sand romee 5 Por | 2268) 10 MC | Morehouse 10,47 
ockfiel oc ‘or | 1,420 . 301 
$8) 76) 1 Wilcox, Hoc § | 25 | 3'340| 400 | AL Pe ge 
4, 2! 0} 88-39 Sligo, CreL : be rer ee - ’ osston 6,382 
q Hosston, Cre ‘or , 1006 7,912 
0) of 10) Cotton Valley, Jur 8 | Por | 7.785| 30.| NL | 5 Cotton Valley 
0 0 0 CreU S | Por} 2,200 10 U Cretaceous 3,001 
31] 133 7| 26-32 Wilcox, Koc § | 20 | 2,0408) 154 | AL | Rodessa 8,997 
Olin 123 0} 40-43 Paluxy, CreL S | Por} 3,100 15 | N_ | Mooringsport 5,063 
Nacatoch, CreU S | Por 725 30 | AF 
Oo} 68) «16 Saratoga-Annona, CreU ©: | Por, 850 gz | AF | + Hosston 6,479 
Paluxy, CreL S | Por | 2,4505 10) AF , 
0 0| 0 | Tokio, CreU S | Por | 2,349 76| A | Cotton Valley 9,986 
36] 203] 102) 40-70 Rodessa, CreL aa a} 5,408! 125 | AF | Eagle Mills salt | 11,486 
Sligo, CreL OL | Por | 5,190 Blew ‘ 5,822 
. 0 0 2 { Hosston, CreL S | Por 5,725 25.) A \ Hosston 
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TABLE 1.—(Continued) 


: Number of Oil 
Oil Production Gas Producton stor us Wells 
Y 2 : 
: Total Production, Bbl.° Millions Cu. Ft.< Pitt 
Field, County Dis- 
cov- 
y ery — = sx 
3 3 : 2 : wa |ule 
I 5 To End During 5 ToEnd | During | $2 | 3 | 2 
Zz A | of 1944 1944 | % | of 1944 | 1944 ae Sz 
o Bs Ss ‘ a B 
3 is ie s4 |8|2 
58] Shongaloo, Webster............. 1921 190 194,529 14,970 5,600 73,000 0 96 | 1 1 
59) Shreveport, Caddo, and Bossier. .|/1913 2,200 6,966,604 690,401 6,000 16,774 3,096 62 | 0 3 
60) Sibley, Webster...............- 1936 50,2362 | 13,4652.| 1,000 9,339 | 2,096 6|0 | 0 
61) Simsboro, Lincoln............+- 1935 19,7852 4,5372 920 14,087 2,464 2);0 0 , 
62] Sligo, Bossier............00.005 1922 2,000 4,485,335 459,682 13,040 224,618 | 31,131 181 | 1 2 
63] South Jena, La Salle........... 1941 600 318,455 57,806 0 0 vy eo 0 ! 
64] Spider, De Soto..............+. 1914 0 0 1,280 341 0 6 4a 0 | 
65) Spring Ridge, Sabine........... 1931 160 r 0 40 0 0 2 0 i 
66| Standard, La’ Salle, Caldwell. ....|1940 0 0 | 1,500 | 2,317 814 4 0 . 
67| Sugar Creek, Claiborne......... 1930 440) 2,339,343 371,892 4,000 88,658 8,944 44/0 1 
68] Summerville, Za Salle.......... 1940 740 417,856 100,510 617 7 13 | 0 0 i 
69] Sutherlin, De Soto............. 1920 071; 0 1,280 224 0 4/0 0 
70| Tremont, Lincoln.............5 1944 0 1,2632 1,2632 320 40 40 sta | 0 if 
71| Trenton, De Soto.............. 1944 40 840 840 0 0 1 0 
72| Trout Creek, La Salle.......... 1941 250 187,201 28,065 86 16 6 | 0 0 
73| Tullos-Urania-Georgetown, La 1 
Salle, Grant, and Winn........ 1925 6,600) 27,295,422 677,377 5 0 533 | 0 0 , 
74| Waskom, Caddo..:............ 1924 33,914244) 2,9702 | 1,600 | 14,324 354 32 |0 | 0 
75| White Sulphur apt La eo 1927 350 12,290 0 0 0 12 | 0 0 
76| Willow Tae C Catahoula | 1941 80 297,876 97,934 40 20 2/0 0 
77 Zenoria-Little Creek, La Salle. . . 11938 3,000) 3,589,055 834,480 4,878 826 76 | 0 0 
78) Zwolle, Sabine. 035. esses vee ole 1928 2,800) 15,008,496 141, 26115 0 0 382 9 
Sours Lovistana 
79| Abbeville, Vermilion........... 1937 200 935,477 110,228 955 14,391 2,785 12 0 0 
80| Anse La Butte, Lafayette, St. 
Martine Peer ane lone ew ne 1902 540} 9,904,033 | 2,661,802 4,745 1,825 98 | 5 1 
81) Arnaudville, St. Martin. {1948 120 9,015 8,548 202 197 bm ie 0 
82) Avery Island, Jberia . 11942 110 785,827 583,286 481, 373 10 | 3 1 
83] Bancroft, Beauregard. . {19388 750) 3,509,629 184,671 18,887 1,410 43 | 0 5 
84 Barataria, Jefferson. ..... . 11989 270| 4,779,906 |1,141,741 40 3,304 824 23 | 0 0 
85| Bastian Bay, Plaquemines. .. {1941 120 112,678 36,21117 693 24 3 | 0 0 
86| Bateman Lake, St. Mary........|1937 160} 1,949,800 347,740 4,64018) 28,534 9,643 18 | 3 0 
87| Bay Baptiste, Tatdonne. cree 1938 0 3,120 0 640 68 0 LO 0 
88] Bay a Chene, Jefferson, La- 
WOUTONAL. arian Ox tate sb de vei 1941 40 166,876 67,058 160 1,299 26 2/0 0 
89| Bay se Elaine, Terrebonne...... 1934 300) 1,059,559 114,837 836 114 17 | 3 1 
90} Bayou Bleu, Jberville........... 1929 540) 3,124,865 | 675,837 809 122 44} 1 0 


4 Included under Bethany and Longwood pence to 1941. 
16 Includes Blue Lake. 

17 Includes West Bastian Bay field. 

18 Entire gas area included in cycling operation. 
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TABLE 1.—(Continued) 
et SS ee a ee eee ee ee ae ee eee 


Wells 
P Character > - on F Deepest Zone Tested? 
Fencing? of Oilé Producing Formation Rad of 1944 
Oil g 
= 
ar 
ae 
ra c 2, bo A z 
al f 
Z 2 * Name and Age? a eg & ont Name £ 
Be) wis ee aes £2] |2se) ee | § ‘Sm 
2\2\2 Ba | a elec el ae) & ; 
2) (2) , | sak |es e| 8 She) se] 3 a3 
Je es eee (ae oA |) Om Roe S | 2 5 ot 
fe la] S/O 1A Se We fe els a 
33 Tokio, CreU S | 20 2,600 15] A 
imay OP ae Cotton Valley, Jur § |i0 | 8856} 30! A \ Cotton Valley | 10,462 
Nacatoch, CreU S | Por 875 2] A 
59, 11) 32 0 Tokio, CreU S | Por} 2,450] 10] A cotton Valley 8,690 
' Sligo, CreL OL | 18 5,550 ah) AN 
60) 0 0 6] 58 Lire kay et a 15 5,500 35 | A | Cotton Valley 10,883 
: essa, Cre 17 5,280 12} D 
61) OF 6} 2 { Hosdion, Ceol, s |i2 | eco! 25] D \ Cotton Valley | 10,002 
Nacatoch, CreU S | Por 830 40 | Df 
Ozan, CreU S | Por |} 1,600 15 |» DE 
hoa oa : a 2,400 ? DE 
aluxy, Cre. ‘or | 2,640 if 
62) 3) 62) 23 41-43 Morningsport, CreL L | Por | 3,000 10 | Df Hogston en 
57 Rodessa, CreL OL | 15 4,150 30 | Df 
49 Sligo, CreL OL | 17 4,925 50 | Df , 
Hosston, CreL S | Por | 5,5976) 30] Dé . 
63) 0 3} 33-43 gee. aes : a 3,272 a le Midway 5,062 
aluxy, Cre. 7 ‘or | 2,800 
64] of of ol f rgest AG Gu| be | Par0| aa | & |} Hesston 6,063 
65) 0 0 0 Paluxy, CreL S | Por | 3,350 5|.D ooringsport 3,723 
66} 0 0 3 Wilcox, Eoc S | Por | 2,1648) 52] Df | U Cretaceous 5,097 
Rodessa, CreL OL } 18 4,300 13 | Af 
67) 14 0} 20} < 32-37 Sligo, CreL OL | 14 4,900 50 | AF Cotton Valley 10,759 
> 34 Hosston, CreL § | 25 5,550 18 | AFL|)_ 
“; 68} 2 4 0} 28-33 Wilcox, Eoc § | 20 2,5128} 45 | NL | Midway 4,071 
: 69; 0 0 0 Paluxy, CreL S | Por| 2,775 10 | D | Paluxy 3,003 
70) 0 0 1} 49.4 Cotton Valley, Jur S | Por} 9,060 20 | «a | Cotton Valley 9,520 
itd We & 0 0} 44 Paluxy, CreL S$ | Por | 2,732 10 | 2 |L Cretaceous 2,736 
72) 3 2 0} 35-43 Wilcox, Eoc S | 28 3,1688) 49 | NL | Midway 4,810 
73} 0] 199 0} 21-22 Wilcox, Eoc S | Por] 1,490 9 | NF | Tokio 6,463 
‘okio, Cre or E 6,400 
74) 0 0 3 Paluxy, CreL S | Por} 2,540 30 | A Hosston 
Hosston, CreL SPs 6,157 tN : 
75} 0 0 0} 20 Cockfield, Eoc S | Por 794 9 | NF | Wilcox 2,435 
76| 2 Gl) 10) 37 Wilcox, Eoc S | Por | 5,533 6 | NL | Midway 6,810 
77| O| 40 0} 19-38 Wilcox, Eoc § | 28 1,6128} 190 | A |L Cretaceous 8,040 
78|-0| 31 0} 42 Annona, CreU C | Fis | 2,100 z | A | Rodessa 6,178 
Sours Lovrstana 
79) 3 0 6} 50 0.1 | MioU S | 26 6,258 | 141 | D | Uvigerina 12,214 
23 Pli § | Por | 1,165] 40] Ds 
80} 60 8 0} < 23-40 MioU S | 30 2,800 | 502 | Ds L Miocene 11,025 
32 MioL § | 25 | 9,430] 58] Ds : E 
81} .2 0 0} 38-47 MioL S | Por} 9,914 40 | D |L Miocene 10,700 
82] 9 0 0/32-42.8 MioU § | Por | 8,900} 115 | Ds | U Miocene 12,005 
83) 6) 15 0| 46.7 Cockfield, Eoc S | 28 7,250 15 | AF | Wilcox 11,018 
84| 19 0 1) 36-47] 0.2 | MioU S | 32 7,600 80 | D | U Miocene 12,246 
85) 0] 0; 0} 40 MioU S | Por | 9,350] 28] D | U Miocene 10,174 
86} 4 0 5] 33-45 MioU § | 25 8,600] 286} D | U Miocene 11,876 
8720 0 0} 49 MioU 5 Ls ae ie U Miocene 13,409 
Pli or H IS F 11,436 
Set 8 CO {3g MioU § | Por | 7,470; 30] Ds | Upbiioomne 
89) 6 2 0} 29-36 MioU . Se ets a a U Miocene 12,689 
19-38 MioU or , 8 i 11,049 
oof 28} 5} a Lag Miol S| or) 7388 | 80 | Ds |} Miocene 
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’ il 
Oil Production Gas Production aoNtimber of ils 
Year F 
of Total Production, BbL¢ Millions Cu. Ft.e po 
Field, County* Dis- 
, cov- 2 eee 
§ wide ho <3 83 
; Ey S an) 
g 5 To End During 5 ae 3 I 
4 Aim | of 1944 1944 ae a5 Peas 
g $s £5 ea (8) 3 
= a =i SAM fa 
91] Bayou Bouillion, St. Martin... . .|1902 40} 430,459 687 15|;0 | 0 
92] Bayou Choctaw, Jberville....... 1931 120} 4,138,067 130,314 23,0 |-12 
if Bayou ate St. hed ong nee 1942 200; 274,064 | 204,505 5 | 1 0 
Bayou des Allemands, St. Charles, 
oy ree remies ) arneriy 1937 | 640] 1,235,470 | 284,432 2 |2.| 0 
95| Bayou des Glaises, Iberville. :.... 194019 40 58,666 54,987 S44 0 
96] Bayou Mallet, Acadia.......... 1936 360 691,990 91,768 8/0 0 
97| Bayou Penchant, Terrebonne. .. .|1944 0 0 ay) DP ee 
98] Bayou Pigeon, Jberia........... 1940 200 843,154 118,317 5} 0 ie 
99] Bayou Sale, St. Mary........... 1941 2,000) 6,110,148 3,111,714 45 |11 ON 
100] Bear, Beauregard............... 1943 240). 325,670 | 212,096 ae he 0 
101) Belle Isle, St. Mary............ 1941 50 23,001 17,237 312 0 
102] Big Lake, Cameron........ 1 1935 80} 105,467 26,616 241 156 
103] Black Bayou, Cameron......... 1929 360] 11,757,006 {1,017,013 41°) tote 
104] Bosco-Cankton, Acadia and St. : 
EGROTY Sea she .cea 1934 1,600) 25,475,113 {1,045,920 72 |0 5 
105] Branch, ‘Acadia.............-.. 1942 40 96,800 21,570 8] i) Oa 
106] Bully Camp, Lafourche. ........ 1942 160} 139,803 | 139,803 7 (65) ep 
107] Caillou Island, Terrebonne....... 1930 710] 37,487,619 |1,934,200 63 | 5 1 
108) Cameron Meadows, Cameron... .|1931 300] 10,258,661 | 478,927 69 |0 | 0 
109) Chacahoula, Lafourche..........|1938 500| 3,847,379 939,638 43 | 4 1 
110| Chalkley, Cameron............. 1938 2,000) 7,116,958 |1,248,014 39 | 0 0 
111] Charenton, St. Mary........... 1936 830} 11,952,113 1,042,749 208 | 2 0 
112) Cheneyville, Rapides........... 1935 640) 5,241,315 | 750,750 49 | 0 0 
113] China, Jefferson Davis.......... 19402 7,492 38222 24 7 0 
114] College Point, St. James........ 1944 7,924 7,924 ge Ds 
115] Creole, Cameron......... fae ke 1938 160} 2,371,452 181,763 10 | 0 0 
116) Crowley, Acadia............... 1944 7s | 0 * 
117] Darrow, Ascension............. 1932 175) 6,402,418 465,570 23 | 0 2 
118) Deer Island, Terrebonne......... 1942 ’ 443 44323 2/0 | 0 
119) Delacroix Island, Plaquemines. . .|1941 240 384,696 225,958 6 | 1 0 
120) Delarge, Terrebonne............ 1938 40 533,417 238,580 3 11 “tre 
121] Delta Duck Club, Plaquemines. .|1941 280 187,492 122,947 6) 4 0 
122) Delta Farms, Jefferson and La- 0 
WUONE: ete tc dacs 1940 1,520 187,492 |2,228,687 36 |16 0 
123 Dog Lake, Terrebonne........... 1935 |: 240) 3,535,247 390,829 19. | 2 0 
124] East Gibson, Terrebonne........ 1943 12,169 4,42324 3 | 2 OG 
125] East Hackberry, Cameron....... 1927 940} 33,471,649 |1,765,414 157 | 2. 4 
126] East Moss Lake, Calcasieu...... 1944 16,535 16,535 2/12 Gr 
127] East White Lake.............../1940 680} 1,905,965 1,045,463 27 10° | 0 
128] Edgerly, Calcasieu afin? o> OS. Gcane 1912 215) 8,599,625 34,614 177 | 0 0 
129] Egan, Acadia................05 1943 80) 60,225 53,538 3 0 : 
180} Eola, Avoyelles.........5.....05 1939 2,100) 18,207,077 |8,161,391 27,587 102 | 0 
181) Erath, Ver milton. ci smot ds te 1940 1,800) 4,685,250 /4,184,411 2,40018) 55,057 | 51,372 6121/18 0 
132} Fausse Point, Iberia and St. 
MOP s gsoxtath ote Abn BE 1926 | 200] 673,100 | 331,725 | 2,049 649 22) 2 | 2 


19 Discovered in 1940—rediscovered in 1944. _ 
* 20 First oil production April 15, 1944. 
*1 Includes gas-input wells. 
22 Produced only in December 1944. 
28 Produced only January and February 1944. ; 
24 Produced January, August, September, October 1944 : 
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Proficties Character Producing Formation Deepest Zone Tested? 
Dec. 1944 | of Oilé . to End of 1944 
Oil 4 
23 
3 Name and Age é ‘2 g = eS Name 
= o* o 
g = 8 -4 Bal ae oS (seas ee 
| 3 b> o a > 2or Be i teh 
z|2 BH. | ZO B 1s iees| 8% | 8 . 
2/E(se| . Sahl Ss | 8 |degl en) 3 as 
Sla|24| 5 |S“ | 3" 6B|& |AcS|E<| 8 a 
20 MioU S | 27 | 3,200] 15] D : 
91; 0 2 0 a Miol, s Por 7480 15 De L Miocene 9,405 
io ; z| D , 
ma) oo) | ae |B] ae) 8) B [acne | ot 
io ‘or i s | U Mi 
94) 6| 5} 1] 35 | 0.2 | MioU S | Por | 5,425| 270] Ds |U Miocene 10704 
95|/- 1} 0} 0] 35.8 | 0.1 | MioL S | Por| 9,840] 15] Ds |L Mi 
OG 2h . tiv \ 2) 230 MioL S | Por} 6380} 45] D Wicksbury: ee 
97| 0} o| 1) 48.8 MioU S | Por] 9,929} 10] D | U Miocene 11.828 
98/3] of | 27 MioU S| 30 | 8,050] 20! D 11 Miocene 111934 
Og aa \ Miow s |30 | 4,540] 400] D |v Miocene 12,404 
100] 6| of | 42.9 MioL S | Por| 6,104) 30] D | Cook Mountaj 
101} 2! \ 0} 1) 36-47 MioU S | Por| 5,025| 36] Ds rege ee 
102} 2) 0} 0} 39-52 MioU 8 Por’) 8.572" 15 |) Di Ti Miocene 13,086 
TALS aan ae .15] MioU S | 35 | 4,200]1,200 | Ds , : 
37-45 MioL S | 35 | 7,500] 360] Ds \ L Miocene 8,776 
104] 27) 11) ~6| 38-48 MioL 5 Por | 7,900} 360] D | Vicksburg 10,434 
m 105| 1} 0| o| 48 MioL S | Por] 9,900] 80] D | Vicksb 
106} 4| 0] 1) 33.4 MioU § | Por| 996] 250] Ds | U Miccese voce 
107| 41} 10; 0] 35-40 MioU S | Por | 3,700] 1,020 | Ds | U Miocene 11289 
1 9| 20 0 20 Pi’ § | Por} 1,300 30 | Ds v 
08 28-42 MioU 8 | Por} 3,300] 150 | Ds | ¢ Salt 9,331 
109] 20] o| 1} 34 MioU S | Por| 4,235] 230] Ds | £L Miocene 10,823 
110! 26 2 2 36 MioU S | Por} 7,100} 160 | Ds LM x 
37 MioL § | Por | 8,400] - 60} Ds \ locene 11,698 
111] 14} 108] 0} 22-39 MioU | § | Por} 950} 185 | D |U Miocene 10,690 
7} 15] 4 44 Cockfield y S | Por} 5,350 90 | Ds Wi 2 
i 44 Sparta B | Por] 6150/10 | Ds \ Wileox 8,230 
113] 0 0 0) 57 ioL ‘or , Oligo 
114} o| 0] 1] 48.5 Mio § | Por | 10/660} 45| D |Z, Miccone 10808 
isa zie 0|..0| (34 MioU § | Por} 5,200] 70] D |L Miocene 5.989 
116} 0 0 0} 47.5 MioL S | Por} 9,728 12 | D |L Miocene 10,000 
30 MioU § | 25 | 4,250] 268] Ds f : 
117} 9} = 6} 8) 39 MioL s 25 | 8,260] 27 | Ds L Miocene 10,013 
118] 0 0 0 MioU or B 15 Miocen: 
119] 5] of +o} 36 MioU § | Por | 8,915| 90| D |U Miocene ee 
120| 1/ 0] 2] 38-51 MioU § | Por | 13,000] 80] D |U Miocene 13/586 
121) 5 0 0) 35-56 MioU S | Por} 9,200} 141] D | U Miocene 12/010 
122] 33] o| 1] 35 MioU § | Por | 8,800} 180] D |U Miocen 
123} 9) 0} 0} 33-52 MioU 8 | Por| 6,700] 160| Ds | U Miocene Hos 
124] o| of 0 MioU S | For | 5.870) 60) D | U Miocene 10,600 
125| 27/32 0/53 Mab : § | Por| 6150] 150! Ds \L Miocene 11,667 
126} 0 0 1} 52.2 MioL S | Por | 10,410 10 | D | Oligocene 11,325 
127| 21] 0] 1) 3440 MioU § | Por | 5,900} 180] D | U Miocene 11,163 
128} 0} 10 0 MioU S | Por} 3,074 18 | Ds | Vicksburg 9,816 
129] 2} 0] 3! 34-51 Miol, § | Por | 10,480] 110] D | Vicksburg 11,199 
36 Cockfield Pi re Sd a , Sa 
130] 47| 37 3] < 48 Sparta or Fi ileox 11,955 
a A 1 42 } Wilcox S | 22 8,500} 100 | D 
131] 421 1] 3] 32-51 MioU S | 29 | 7,34911,065 | D | U Miocene 12,005 
132] 7} of] 85-80] =| Mio 8 Ds | L Miocene 12,125, 


Por | 6,640 45 
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"i f Oil 
Oil Production Gas Production neo ells 
Year as i 
of Total Production, Bbl.¢ Millions Cu. Ft.¢ an 
Field, County* Dis- ‘ 
cov- 
© oF eg a 8¥ 
2 2 a a] 
a & | Toxnd | During | 5 | ToEnd | During | B= | S| 2 
Ne A | of 1944 1944 a % of 1944 1944 eS my ay bs 
4 3 5 a & = =| a 
133] Fields, Beauregard............. 1943 2,713 1,457%6 160 71 28 a 1g 0 
134| Four Isle Bay, Terrebonne....... 1935 rae 102,512 0 0 0 0 2;0 | 0 
on 
135| Fresh Water Bayou, Vermilion. .|1942 3,984 3,984 960 103 103 2/1 0 
136| Garden Island Bay, Plaquemines.|1935 500] 8,595,912 |1,256,427 2,957 631 51 | 4 0 
137| Gibson, Terrebonne...........-- 1937 740| 10,071,462 {2,106,205 640 23,662 6,900 32 | 5 0 
138) Gillis-English Bayou, Calcasieu. .|1934 1,200) 22,846,562 304,742 36,780 2,384 120 | 0 | 17 
139] Golden Meadow, Lafourche...... 1938 1,400) 20,494,157 |2,795,687 10,865 2,188 219 | 2 | 157 
140| Good Hope, St. Charles......... 1944 120 26,351 26,351 18 18 2/2 0 
141] Gordon, Beauregard............ 1944 40 4,597 4,597 320 1,414 1,414 2/2 0 
142| Grand Bay, Plaquemines........ 1938 1,400) 11,012,024 | 2,703,995 10,282 2,615 47 | 5 0 
143| Grand Lake, Cameron...........|1939 600} 6,175,132 844,916 5,248 905 24/0 0 
144| Gueydan, Vermilion............ 1932 400} 5,561,439 {1,681,315 320 4,769 1,503 | 37 | 5 1 
145| Gum Cove, Cameron........... 1944 36,966 36,966 320 384 384 3 | 3 0 
146| Happytown, St. Martin......... 1939 80 681,921 114,282 1,328 429 2)0 0 
147| Hayes, Calcasieu............... 1942 13,200 2,619 640 871 170 2/)0 0 
* 448] Hester (Vacherie), St. James... .|1938 190 171,072 44,490 200 5,334 4,435 10 | 5 0 
149] Hope Villa, East Baton eRe .| 1943 40 20,606 5,755 -9 3 1/0] 0 
150| Horseshoe Bayou, St. Mary... .. 1937 560) 2,622,037 401,882 320 4,558 1,384 11} 0 , 0 
164) Theria,, (ert. i.08 2a. wares bares 1917 300) 32,199,341 |2,6138,123 6,215 855 122 | 0 2 
152| Indian Village, Jefferson Davis. ..}1944 40 8,262 8,262 ' 3 3 yd 0 
153| Iowa, Calcasieu and Jefferson 
DOE Pact cin tata tig Rete npn ae 1931 1,040} 54,981,868 [3,307,322 40,994 3,371 99 | 0 0 
154| Jeanerette, St. “Mary RRR RR! 1935 300] 11,432,402 474,963 3,772 437 28 | 0 1 
155| Jefferson Island, Fberiaidic1 ce 19388 160) 1,592,804 177,758 1,487 160 14) 0 0 
156| Jennings, Acadia............... 1901 800) 86,979,372 |2,871,218 24,518 2,330 706 | 1 3 
157| Kenilworth, St. Bernard........ 1939 40 132,494 6,968 320 532 6 2/0 0 
158| Krotz Springs, St. Landry....... 1942 720 64,206 50,048 969 683 5 | 4 0 
159| Lafitte, Jefferson Davis......... 1935 2,600} 40,139,497 |4,448,036 40,352 4,189 64 | 0 0 
160| Lafourche Crossing, Lafourche. . .|1939 1,350,008 200,377 160 14,290 7,627 Zz 0 0 
161| Lake Arthur, Jefferson Davis. .. .|1937 280! 1,609,948 388,320 1,600 22,784 4,585 16 | 4 2 
162| Lake Barre, Terrebonne......... 1929 500} 17,987,043 157,862 928 71 40 | 0 0 
163| Lake Chicot, St. Martin......... 1941 360) 1,688,822 769,753 320 1,361 640 15 | 4 0 
164] Lake de Cade, Terrebonne....... 1942 120 55,898 14,178 171 64 2/0 0 
165| Lake Hermitage, Plaquemines... .|1934 100 157,754 1,337 81.5 0.2 4/0 0 
166] Lake Long, Lafourche...... Segaiet 1937 1,000} 3,979,187 726,515 65,026 | 18,489 18 | 0 0. 
167| Lake Mongoulois, St. Martin... .|1939 80 178,548 36,727 320 7,146 951 4/1 0 
168] Lake Pelto, Terrebonne......... 1929 280) 3,525,917 640,924 : 1,546 480 26 | 3 0 
169] Lake Salvador, St. Charles...... 1940 960) 3,984,484 |1,567,414 2,197 1,364 25 | 6 0 
170| Lakeside (Lowry), Cameron. .... 1941 51,508 21,550 480 2,784 1,105 5 | 1 0 
171| Lake Washington, Plaquemines. .|1931 200} 3, 500, 488 149,784 x z 710 0 
172| Lapeyrouse, J'errebonne......... 1941 160 21 2127 18 1 0 0 
173] La Pice, St. James............. 1939 460 882,004 | 391,769 640 11,224 1,989 11 | 6 0 
174| La Place, St. John the Baptist... .|1938 303,363 28,305 960 16,569 4,638 3/0 0 
175] Laurel Ridge, Jberville.......... 1944 640 86 86 2), 2 1 Oe 
176] Leeville, Lafourche............. 1931 970) 26,824,104 | 1,427,027 320 5,658 py tiive 141 | 4 1 
177| Lewisburg, Acadia, St. Landry. . .|1941 92,409 28,823 960 2,287 776 310 0 
178) Lirette, Terrebonne............. 1937 ; 686,561 233,368 1,320 44,367 | 17,510 10 | 0 3 
179| Little Cheniere, Cameron........ 1940 10,079 0 640 2 x 2/0 0 
180| Lockport, Calcasiew............ 1924 720) 15,526,317 | 249,168 3,361 265 80 | 2 0 


a ee . 
7 Nearest known figure. 
26 Produced only pens "is December 1944. 
a7 Bc only March 19 
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TABLE 1.—(Continued) 
eran renege ee ee ee ee ee eee 


Wells 
* Character - ot : Deepest Zone Tested? 
Dea tag | of Ou SGT ieee to End of 1944 
Oil g 
fells 
; a) As 
a Name and Agei os = Name 
3 ye ey ame Ise 3 & i *> S =I 
S a polls esr ese 2 ‘Si 
2|2\3 BH, | 25 S| 2 label S= | 3 ae 
& | a 
213 iea\— | sue lee fiic hacer | 3 ae 
Biel |S joo >1 em Sha hao ane ae 
133} 0 0 1| 47 Cockfield S | Por! 8,011 18 | D | Cane River 10,512 
134 of o| o| 44 MioU S$ | Por| 5,500) 351] Ds | U Miocene 10,725 
135|'0/ 0] 0 MioU 8 | Por | 11,200} 15] D | U Miocene 12,400 
136) 35] 3] 1] 35 MioU 8 | 28 | 4,100] 400 | Ds | U Miocene 7,898 
77m. Ol 63 87 MioU : 32 8,600 230 D | U Miocene 11,440 
138} 4| 18} 3} {38 ey S | Per | 6400 130 | Bb |} Oligocene 10,690 
139] 57/70; 3| 36 MioU S | 33 | 2,600] 392] D |U Miocene 12,526 
140] 2 0 0| 37 MioU $ es ee. = D | U Miocene 10,171 
Mai] i] oo} 1) {2 sel Pal ee ee ae \ Wileox 11,541 
142| 38 0; 0} 31-39 MioU S | Por | 6,149} 250) D | U Miocene 12,034 
143} 21 0 0} 32 MioU 8 | Por a 125 | D |L Miocene 11,386 
144] 20,6] 2) 139. 9 MioL § | Por | 9/200| 250 | De |}! Miocene ae 
145] of 0] 2] 55 MioL S | Por| 9,142] 8] D- |L Miocene 10,242 
146] 2} 0] oj 41 12] MioL § | Por | 9,745] 35 | D |L Miocene 10,900 
147/ o| 0] oo} 44 MioL ; Por 11,620 50 D L Miocene 11,960 
asia} 0) 14h 4 OU S| et) oto] go De | {LMiocene | 11,418 
149) 1) o| 0 MioL S | Por | 9,570] 10] D |£ Miocene 10,100 
150| 7} 0] 1] 38-46 MioU § | Por 10,180 180 > U Miocene 12,777 
151| 44) 26| 0] { 18 ne S| Ee" | e800. (1,166 | be |} U Miocene 11,408 
152) 1 0 0} 37 eal : es see ne ie Miocene 9,302 
153] 40) 21) 2 {30-58 MioL § | 30 | 7050} 350| D } Vicksburg 9,575 
154 10} 4| 0} 35 MioU S$ | 28 | 6,400] 200 | Ds | U Miocene 11,634 
me 155) 2 6 0} 33 MioU 8 = on es Ds U Miocene 10,402 
156] 36] 65] 2} {38 els § 126" | s'400| -500.| De |} Vicksburg 10,766 
mee 157) 0 0} 34 MioU S | Por | 10,350 40 | D | U Miocene 11,469 
> 158] 3/ | 11 36-50 MioL § | Por | 9,260] 110} D | Bocene 12,298 
. ; i 115 
me 159) 51 5 0| 37 MioU Ss | 29 4,400} 320} D vee ie 
ae 160) 0 tt) 5| 40 MioU 8 | 31 He e . U Miocene i 
Si6it s| 0), 5 ee Sr Eye § | 35 | g'00| go | D | tL Miocene 12,088 
~~ 162| 2} 19} 0] 30 MioU § | Por | 3,645] 50) Ds | Salt. 11,333 
ea 3 —60 MioU S | Por | 7,200) 120] D | L Miocene 11,980 
Se leo i slese io Por | 10,200} 30] D |U Mi 13/417 
i 7 eS Mee 8 | bor | 31901 @9 | Ds |U Minne 9,786 
165} 0 3 0| 31 .06} MioU ) on aban a yao suis 
166) 11 0 7| 36-51 MioU § or aor Pai Mea a) Tie 
Bee167|) 1 0 1} 29-48 ey Q a PaUBI oe be aucune ; 
Uae mee Mio¥ tors! (260 290.) Ds.) Oenorenes ft LalS 
‘i 169] 25] o| oo} 34 MioU § | Por | 9,600] 136 | D |U Miocene 11,063 
170! 0}. 0] 1] 50 MioL $ | Por} 9,820] 150 | D |L Miocene 11,059 
171} 7] of 0} 18 | .73| Cap Rock L | Cav | 1,150] @ | De | U Miocene as 
oe 172) 0 0 Olms7 MioU Pp he Mees Bellas moe e i 
73) si ol 2 ee ae ge score | isp | D. | tL Miocene 11,851 
4 Bigatoh. 0 3 64 MioU $ | 32 | 8,100] 40]! D |L Miocene 11,005 
175| 0 0 0} 50 MioL S | Por | 10,620) 20) D |L Miocene 10,846 
MioU S | Por | 2,930} 986 | Ds \h Miocene 12,022 
176) 26} 42) 1)) 995 MioL S | Por | 11,350) 40] Ds | §~ 
= 177| 2 0 1) 53° MioL S | 30 9,090 30 | D | Oligocene 10,782 
: 4| MioU S | Por | 8,450} 100} D |U Miocene 12,165 
ee tele fh bt | oer ne § | 28 | 10185] 10| D |U Miocene 10,655 
oh iS 3 Hie § | 30 | 1,000 Di ! 
Giee ds}. 1.432 MioU § | 30 | 5,300 Ds tat 9,569 
41 MioL, $ |30 | 6400] 40] Ds 


eS A A eo) ee ee a” © Node Cee ~ 
; : . + 
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TABLE es (Continued) 


Oil Production Gas Production atin of Ot 
of Total Production, Bbl.¢ Millions Cu. Ft.¢ 
Field, County Dis- 
ery i ex 
rs 5 To End During 35 3 3 
= Ae | of 1944 1944 ac lalg 
© $5 Ei 
E Es é# | 8/4 
Napol ille, Assumption...... 1943 40 38,289 11,712 24k ae 
A Neale, Banaras ot 2 0 1940 | 3,170] 5,744,634 |2,340,504 713/37 | 0 
183] Nibletts, Jefferson Davis........ 1940 | Aban- 5,390 0 A Ri 0 
doned 
184| North Cankton, St. Landry...... 1944 160 133,705 133,705 5/5 0 
185| North Crowley, Acadia......... 1937 670) 9,954,261 |1,623,937 46/1 | 2 
186] Northeast iy fF Terrebonne. . .|1941 560} 2,573,899 | 1,433,023 17° 1.37 pee 
187| North Elton, Allen... ... {1939 93,850 34,204 4/1 0 
188] North a ee Ma ary. ce 1943 40 91,694 52,825 1a 0 0 
189| North Richie, Acadia........... 1943 240 105,466 88,074 6|4 0 
190] North Tepetate, Acadia........ .|1938 40) 299,691 149,046 9/210 
191| Paradis, St. Charles............. 1939 5,760) 11,684,965 |4,013,725 vpn ies 0 
192| Pecan Island, Vermilion........ 1943 1,975 6469 So 0 Fea 
193] Pecan Lake, Cameron........... 1941 : 10,806 3,061 2/0 0 
194| Perkins, Calcasiey.............. 1939 40} 15,074 9,970 4/iso 
195| Pine Prairie, Hvangeline......... 1912 1,260} 4,503,966 {1,951,728 71 12930] 9 
196| Plumb Bob, St. Martin......... 1939 200) = 467,969 45,153 5.1 fee 
197| Point au Fer, Terrebonne........ 1941 336 0 21/0 1 
198] Port Allen, West Baton Rouge....|1941 240 590,835 120,257 610 0 
199| Port Barre, St. Landry......... ’,|1929 555) 13,250,899 /1,219,346 88 13 3 
200] Potash, Plaquemines. . . |1937 220] 2,935,737 | 594,652 22:12 0 
201 Quarantine Bay, Plaquemines... .|1937 1,860} 12,566,513 {2,860,260 50 | 4 1 
202] Rabbit Island, Jberia. . ., |1942 691 0 1/0 0 
203] Raceland, Lafourch re Seen 1938 560} 3,875,442 729,770 17.11.40 
204} Reddell, Evangeline Hise tate tees 1943 120 6 | 4 0" 
205| Richie, “Acadia. . ve dee (L0EE 320 804,323 168,869 14/0 0 
206] Roanoke, Jefferson Davis” 1934 1,280) 11,121,447 | 765,621 41/6 0 
207| Rosedale, Jberville.............. 1943 200 71,587 65,849 Fee 0 
208| St. Gabriel, Iberville............ 1941 | 1,320) 5,570,418 |1,954,021 28°) a) lino 
909] St. James, St. James........... 1943 40,547 35,986 Sa i 0 
210] St. Martinville, St. Martin...... 1935 80} 1,407,674 55,869 Sah a 0 
211] Section “28,” St. Martin........ 1940 140 108,669 60,704 Sa 0 
912] Shuteston, St. Landry.......... 1943 40 51,131 36,013 2/1 0. 
213} Sorrento, Ascension............ 1928 100) 1,151,251 26,931 12 |0 ae 
214] South Crowley, Acadia......... 1938 200 139,288 9,928 146 610 0 
215| South Elton, Jefferson Davis..... 1937 95,708 27,172 640 © 2,520 649 1 | 0 eu 
216| South Houma, T’errebonne...... . {1988 80} 679,752 38,697 320 3,234 359 8°). 2 0 
217| South Jennings, Jefferson Davis. .|1936 604,710 | 386,729 1,500 49,680 | 14,173 8/0 07 
218] South Lake Charles, Calcasieu.. .|1944 496 496 320 & 2 1) 2 hee 
219] South Lewisburg, Acadia 1943 18,688 17,319 * 640 1,618 249 2 ae 0 
220| South Thornwell, J. efferson Davis 1942 6,516 4,757 640 402 | 289 1} 0 ).0 
221| Starks, Calcasieu............... 1925 250) 3,872,888 | 197,616 364 .830 45 | 4 0 
222 ; Ue he Meteo ens 0 861,611 | 217,599 748 110 810 1 
223 i MAUS ws crdtale ; 18,194,446 | 728,331 1,651 112 133 | 1 O- 
224! Sweet Lake, Cameron........... 7,453,937 | 678,364 1,190 72 231 0. eo 
225] Tepetate, Acadia.............. 13,057,195 | 730,775 70,631 5,066 60 | 0 2 


28 Twenty-five dual completions as of 1944. 
29 Produced only March, April and May 1944. 
*0 Six dual completions. 
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TABLE 1.—(Continued) 


Wells 
. Character . . Deepest Zone Tested? 
vu ee 
Poeun of Oil Producing Formation Pad of 1944 
Oil g 
& 
ee thee 
i Name and Age/ E as ry AS 4 Name 
= 3 mel §|3 |sgm|32| 8 east 
2|.3 ei S S| B|SS™| Sa] 8 oF 
al ese eae Zo £| @ |2£3|32| as 
Bs S = s asise & 5 os ok Ms ao 
fe =) 3A d cis tole a |A Ay na Aan 
181| 1 0 1| 37-54 MioU S | Por | 9,000} 22) Ds |U Miocene 11,128 
182| 59 8 0) 45 Wilcox, Eoc S$ | Por | 8,300] 370] D | Cretaceous 12,584 
183} 0 0 O| 42 MioL § | Por | 11,600 16 | D |L Miocene 11,748 
; MioU § | Por | -2,790 10; D ‘i - 
184) 3 0 0} .35.5 { MioL S Por 9,610 30 D \ L Miocene 10,512 
185| 30] 11) 1/{38 | 0.17 Bey Bee ree 160. | 2b. |} E: Miocene 10,652 
186] 14 0 0| 37 MioU S | 32 8,370 | 220} D | U Miocene 10,535 
187) 0 0 3| 56.4 MioL S | Por | 7,400 15 | D | Vicksburg 9,010 
188} 1 0 0| 34 MioU S | Por | 11,457 10 | D |U Miocene 12,261 
189) 6 0 0| 37 MioL S | Por} 8,576 25 | D |L Miocene 9,909 
190} 1 0 7| 44-55 MioL Ss | 30 7,840 | 113 | D |L Miocene 10,368 
191) 66 0 0| 37 MioU 8 | 25 9,550 | 300 {| D | U Miocene 12,133 
192] 0 0 0| 37-50 MioU S | Por] 7,500} 160| D |U Miocene 12,057 
193) 0 0 0| 46 MioU d 8 | Por} 8,190 45 | D |L Miocene 12,480 
194) 0 0 2) 25 MioL § | Por | 5,367 15 | D | Cockfield 9,450 
40 Cockfield, Eoc S | Por} 7,530 40 | Ds ‘ 
195) 53 3 1| < 40-47 Sparta, Hoc S | Por | 7,875 80 | Ds | > Wilcox 11,694 
Wilcox, Eoc S | Por | 10,062] 250) Ds 
196) 3 1 0| 34 MioL S | 24 8,256 60 | Ds | L Miocene 9,771 
197| 0 0 0| 57 MioU S | Por} 5,608 30 | D |U Miocene 11,732 
198) 3 1 0| 33-40 MioL Ss | 30 9,100 60 | D | L Miocene 10,044 
MicL, 8 | 30. 3'100| 430 Ds 
21-60 MioL 1 S : ‘ 
199) 22) 25 0/4 96 Oligocene S | Por| 3,600} 20] Ds L Miocene 11,751 
36 Claiborne, Eoc S | Por} 5,116 20 | Ds 2 
200} 14 4 0| 28 0.1 io 8 | Por 688 | 180 | Ds |U Miocene 10,095 
201) 33 0 0 MioU S | Por | 7,690| 220 | D |U Miocene 11,088 
202| 0 0 0 MioU § | Por | 8,670) 30) D |U Miocene 10,536 
203} 13 1 a MioU S | Por| 7,200; 90| D |U Miocene 12,196 
204) 3 0 0 Sparta, Hoc § | Por | 9,614 80 | DF | Wilcox 12,200 
205| 4 6 0 MioU § | Por | 3,500 15 | D |L Miocene 9,744 
206) 15} 10 2 MioL S | 26 6,260} 360 |) D | Vicksburg 10,750 
207| 3 0 0 MioL 8 | Por | 10,009 22 | D | Vicksburg 10,750 
208] 26 0 0 MioL S | 28 7,700 | 250 | D |L Miocene 10,542 
209) 0 0 2 MioL . ot Le * ss L Miocene 11,335 
Mio or 5 ‘ 
ao] 2} of 1}{ Mio L 6 | Por | 9,784) * 201) D |) si Miocene 9,968 
211} 2 0 0 MioL § | Por | 10,200} 120 | Ds | L Miocene 11,308 
212| 2 0 0 MioL ° . ae ri 7 Oligocene 11,513 
| Li ‘or Ss * 
213) 4 2 0 eee meDoR IN 4,300 20 Ds L Miocene 12,038 
ioU41 S | 25 136 sali 
214] 1 0 0 ee S | Por| 8,900! 70] D Margimulina _ | 10,272 
215) 0 0 1 MioL § | 30 8,950 30 | D_ | Claiborne 13,210 
216| 0 0 1 MioU : et Gt * . U Miocene 11,570 
vam} o| oo} af Mick B lpi £800) 59 | Dif orem Eee 
218] 0 0 iL MioL S | Por } 10,018 15] D Miocene 11,019 
219| 1 0 0 MioL S | 27 | 10,214 50 | D |‘L Miocene 10,600 
9201 0 0 1 MioL § | Por | 9,625 17 | D | L Miocene 10,325 
th B | ber] Flo) 60] Ds | Cou 11,649 
i . or 8 igocene i 
EAI ed Wi Mee § | Por | 3,996| 150] Ds |) 
222] 5] - 0 i 2 % ile o U Miocene 10,807 
or H : 
293] 6| 55 § | Por) 4,100] 180 L ee 7,563 
224| 15 1 S | Por} 5,600} 350 Miocene 9,179 
225] 33 6 S | 25 L Miocene 


31 Abandoned. 
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TABLE 1.—(Continued) ; 
——— SE eeeeeeeeeeEeEeEeEeEeEeESESeESESOSOSOSESESEOseSeSEee0”0€09— C80 O—EE 
eee 7 ; N of Oil 
Oil Production Gas Production aus Wells 
Year ay Duri 
; of Total Production, Bbl.¢ Millions Cu. Ft.¢ 1944" 
Field, County Dis- 
cov- 
ery ~ ~ sx 
3 cs 3 . 3 zZ 
g 5 To End During 5 To End Riis = 3 FI 
Zz Ai, | of 1944 1944 Ai% | of 1944 ao tals 
3 a5 $5 gs |8)3 
3 4s a4 .o) o|s 
226) Timbalier Bay, Lafourche....... 19388 80 282,225 15,099 36 3 2)0 0 
227| University, Hast Baton Rouge. ...|1938 1,100) 17,226,707 | 2,337,105 27,140 4,614 105 | 4 7 
228) Unknown Pass, Orleans......... 1941 oo 9,031 0 52 0 210 0 
one 
229 Valentine, Lafourche............ 1936 220) 5,748,893 186,529 2,266 103 35 | 0 4 
230) Venice, Plaquemines............ 1937 570| 9,970,174 |3,335,260 8,753 2,966 38 | 5 0 
231) Vermilion Bay, Jberia.......... 1939 40 579,206 78,055 320 976 231 4/0 0 
232) Ville Platte, Hvangeline......... 1937 5,280} 29,306,340 [3,640,815 197,218 | 33,848 23682] 2 0 
233) Vinton, Calcasieu...........-. 1910 1,000} 46,137,856 |1,952,363 952 754 496 [29 5 
234| Welsh, Jefferson Davis.......... 1902 200 726,970 18,787 1,028 753 171 | 0 2 
235| West Bastian Bay, Plaquemines. .|1944 80 36,211 36,211 693 24 2) 2 0 
236| West Bay, Plaquemines......... 1940 920} 3,114,429 |1,061,568 , 3,519 1,219 25 | 6 1 
237| West Cote Blanche Bay, St. Mary|1940 720| 2,382,534 745,649 2,114 757 19 | 1 0 
238| West Gueydan, Vermilion....... 1938 460) 1,241,105 281,619 640 2,407 1,335 15 | 4 0 
239! West Hackberry, Cameron....... 1927 800} 14,068,030 {2,341,581 0 
240) West Lake Verrett, St. Martin... |1938 - 960} 3,692,182 /|1,016,244 3 
241| West Mermentau, Jefferson Davis 1940 116,644 75,604 0 
242) West Tepetate, Jefferson Davis. |1944 80 22,639 22,639 0 
243) Westwego, Eiken Davis...... 1941 120 352,895 96,350 0 
244! West White Lake, Vermilion... .|1943 40 099 18,09934 1 
245| White Castle, /berville..........|1929 610} 8,819,814 | 1,445,062 0 
246) Woodlawn, Jefferson Davis. .....|1938 1,100) 5,487,459 964,283 0 


82 Ten dual completions. 
43 One dual completion. 
44 Initial production June 23, 1944. 


total production in the United States. A 
comparison of production for two years 
shows that Louisiana produced about ten 
million more barrels of oil during 1944 than 


in 1943. 
GAs PRODUCTION 


Production of casinghead gas in 1944 
amounted to 190,310,000 M cu. ft. and 
natural gas to 609,210,000 M cu. ft., or a 
total gas production of 799,521,000 M cu. 
ft. A comparison of production for the past 
year with 1943 shows that during 1944 
natural-gas production increased by 94,- 
000,000 M cu. ft. and casinghead gas by 
6,000,000 M cu. ft. In considering the in- 
creased oil production for the state, the 


increase in casinghead production is by no 
means excessive. 

Gas reserves in Louisiana were consider- 
ably increased during 1944 with the finding 
of such fields as Benton and Spider in north 
Louisiana and various gas-condensate fields 
in south Louisiana. Estimates varying from 
12 to 15 trillion cubic feet have been given 
for Louisiana’s proven gas reserve. 


COMPLETIONS 


Completion records from January to 
December 1944 show that 733 wells were 
drilled in or adjoining producing fields. 
These wells were drilled to deepen or ex- 
tend producing areas and were definitely 
on structure. They are not considered as 
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TABLE 1.—(Continued) 


EO ggg ae 


Wells 
Producings Character Producing Formation Deepest Zone Tested? 
Dec. 1944 of Oil* to End of 1944 
Oil 2 
7 Ee 
3 A Name and Age# Se BZ Name 
E a a3 2 es g. 2 al os 
3 : -a S| + fe | eas 2 at 
2\2\3 BE | 83 =| 2 |225| 3% | 3 ee 
o| Ese BO |. £| 8 |eeaigm] g 38 
a\elss| 3 Bis | BS Bose) Ba Soe We MS) 
alB|a7| 5 | o* [at Soleil re eal a Ax 
226) 0 1 0 a Eee : Por eee a ue Salt 8,727 
lo 3 ,90 10 - s 
227| 37 22 5 {is MioL S Por 9,300 150 D L Miocene 10,362 
228). 0 0 0| 52 MioL S| Por | 9,890 10 | D | L Miocene 10,405 
229; 2) 12 0} 33 MioU . S | Por] 3,800} 350] Ds | L Miocene 10,357 
230} 33 0 0) 41 MioU S | 30 | 3,600} 800] Ds | U Miocene 11,402 
231) 0 1 2 aed gaa - : 29 ai oe ee U Miocene 11,603 
=| parta, Hoc 21 i 6 ° 
232)110 57 16 1-40 Wileox Eoc 5 at #,000 a i. \ Wilcox 12,527 
io or 185! 1 iS 
233) 40 48 0 {31-40 MioL s Por 4,700 690 Ds Salt 6,939 
i Or els 1 s < 
234) 0) 11) 1 137-49 MioL $ | Por| 6,120| 110| Ds | § Hackberry 10,358 
235) 2 0 0| 34.8 MioU S | Por | 9,158 50 | D Miocene 11,135 
236} 20 0 0} 34 MioU S | Por | 6,260} 200) Ds | U Miocene 11,442 
237) 12 5 1 ae a oe aoe 4 ps U Miocene 10,188 
— io or 5 : 
938] 8 4 1 iH 40 Miol : Par 2,619 190 D \L Miocene 12,208 
io 25 ,05' 9 Ss : 
239) 47 28 1 31 MioL S 30 4,150 440 Ds } L Miocene 10,924 
240) 17 9 1| 24-37 MioU S | 28 1,300} 369 | D | U Miocene 11,890 
241) 0 0 3) 47-57 MioL S$ | Por | 9,100 20 | D |L Miocene 10,581 
242) 2 0 0} 32-40 MioL S | Por | 8,516 70 | D |L Miocene 10,034 
243) 4 0 0} 36 MioU 8 | 30 9,000 10 | D | U Miocene 11,151 
244| 1 0 1 ae aneu a For ae ee iN U Miocene 12,000 
10 y s = 
245| 12} 10 0 we MioL § | Por | 9,320| 30| Ds iB Miocene 10,285 
246) 15 2 7| 34-51 MioL . Ss | 30 7,480 | 250 | D Miocene 10,194 


wildcat wells. Of this total number, 438 
were completed as oil wells, 135 as gas or 
gas-condensate wells, and the remaining 160 
were dry holes. This means that 78 per cent 
of the wells were successful compared with 
76 per cent of the wells for 1943. A com- 
parison of the total number of field wells 
drilled during 1944 with the 614 wells that 
were drilled during 1943 indicates an in- 
crease of 19.4 per cent. 


New Fretps, NEw SANDS, AND 
EXTENSIONS 
North Louisiana 


Six new fields were found in north 
Louisiana during 1944. In addition, one 


field that had been abandoned was re- 
opened with the discovery of a new pro- 
ducing zone. The new discoveries, plus the 


rediscovery, resulted in the finding of three 
oil fields, three gas-condensate fields, and 
one gas field. Data available concerning 
these fields are as follows: 


Ada, Webster Parish——The discovery well 
found gas condensate at 5465 ft. in the Jeter 
zone of the Rodessa formation. The open-flow 
capacity of the well is approximately 12,000 M 
cu. ft. Productive acreage has been estimated 
to cover about 2900 acres. 

Benton, Bossier Parish—The discovery well 
found gas condensate at 81oo ft. in the Bodcaw 
sand of the Cotton Valley formation. The D 
and F sands are also present in this well and 
show considerable porosity. Other shows were 
logged at about 6000 ft. in the Travis Peak. A 
considerable productive section, along with a 
possibility that the field will cover a large area, 
recommends this field as a good cycling 
prospect. : 
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Delhi, Richland Parish.—The discovery well 
found oil at 3280 ft., in the Tuscaloosa or 
Paluxy formations. The structure of the field is 
probably that of a truncated nose forming a 
stratigraphic trap. Since a considerable uncon- 
formity occurs between the truncated beds 
and the overlying beds, a good possibility 
exists that a number of sands between the 
base of the Monroe gas rock and the Paluxy 
will be productive downdip. This field is the 
first oil production discovered in northeast 

Louisiana on the east flank of the Monroe 
Uplift. 

North Holly Ridge, Tensas Parish.—The dis- 
covery well found oil at 3000 ft. in the top 
of the Wilcox formation. Subsequently, dry 
holes were drilled on all flanks within }4 mile 
of the discovery well. This field appears to be 
of little significance. 

Spider, De Soto Parish (Rediscovery).—The 
discovery well found gas condensate (very 
lean) at 4875 ft. in the Jeter zone of the Rodessa 
formation. The open-flow capacity of the well 
was rated at 125,000 M cu. ft. per day. Data 
available from shallow wells drilled in the old 
field indicate that the new production will 
cover a large area. 

Tremont, Lincoln Parish—The discovery 
well found gas condensate at go60 ft. in a sand 
in the Cotton Valley formation. Additional 
sands of considerable porosity and thickness 
are present below the producing zone. 

Trenton, De Soto Parish The discovery well 
found oil at 2730 ft. in a sand in the Paluxy 
formation. The well was completed as a 
pumper. This discovery appears to represent a 
minor reserve of little significance. 


In north Louisiana 249 field wells were 
drilled during 1944. Of this number, 107 
found oil, 36 found gas condensate, 42 were 
completed as gas wells in the Monroe field, 
and 64 were dry. In the process of drill- 
ing and completing these wells, two oil sands 
and two gas-condensate sands, in addition 
to those already producing, were found and 
put to production. Important develop- 
ments in various north Louisiana fields are 
briefly listed in the following paragraphs: 


Athens, Claiborne Parish.—Production ex- 
tended 4400 ft. northeast. 


IN LOUISIANA FOR 1944 


Bear Creek, Bienville Parish—Production 


extended 34 mile to the east and approxi- 
mately 114 miles to the southeast. Oil produc- 


tion (42° A.P.I.) discovered in lower Pettit — 


porosity. Dry test (7990 ft.) was drilled on 
north flank approximately 4000 ft. north of 
production. 

Bellevue, Bossier Parish—Dry test (1295 ft.) 


drilled on southwest flank of field approxi- — 


mately 114 miles southwest of production. 

Caddo, Caddo Parish._—Production extended 
approximately one mile on south flank. Gas 
production found on southeast flank. 

Calvin, Winn Parish—Dry test (6102 ft.) 
drilled approximately 214 miles northeast of 
the discovery well. Production in this field is 
apparently limited to an area within 114 miles 
of the discovery well. 

Cotton Valley, Webster Parish—New gas- 
condensate sand found at 10,650 ft. (Smack- 
over) in well completed in approximately the 
center of the field. Production from the 
Bodcaw sand approximately 214 miles north 
of the formerly established limits is now recog- 
nized to be connected with Cotton Valley 


field proper and has been included in the Cotton’ 


Valley cycling unit. 

East Nebo, La Salle Parish—Wilcox produc- 
tion extended 14 mile west of discovery well. 
Dry test (4387 .) drilled 3000 ft. northwest 
of the discovery well. Previous tests have 
defined the field to the north and east. 

Greenwood, Caddo Parish—Dry test (6431 
ft.) drilled approximately 14 mile northwest 


of the discovery well. Field previously defined — 


on the north, west, and southwest. 

Haynesville, Claiborne Parish.—New deep oil 
sand found at 8835 ft. in the Cotton Valley 
formation. Pettit production extended 1600 ft. 
on southwest flank and 14 mile on south 
flank. Entire Pettit reservoir has been pooled 
and unitized for the purpose of pressure 
maintenance. Dry test (5565 ft.) drilled 1800 
ft. south of production on southeast ‘flank 
apparently limiting southeastward extent of 
porosity. © 

Holly, De Soto Parish.—Nineteen dry tests 
have defined the field on all flanks except the 
southwest flank. Twenty-one producers (mostly. 
on pump) were completed in the field, making 
it,one of the most active in north Louisiana 
during the past year. 


. 
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Holly Ridge, Tensas Parish.—Production 
extended 4% mile or more in all directions 
except on the north and west flanks. Two dry 
tests (8436 and 10,022 ft.) were drilled }4 and 
1g mile, respectively, north of the discovery 
well. This field was one of the most active in 
north Louisiana, with 23 completions in 1944. 

Homer, Claiborne Parish—Dry test (6884 
ft.) drilled on south flank of the structure near 
edge of shallow production. Eagle Mills salt 
was topped at 6862 ft. 

Lake St. John, Concordia and Tensas Parishes. 
Production established between the North 
Lake St. John and Lake St. John fields, indi- 
cating a structure at least 5}4 to 6 miles long. 
Only Tuscaloosa and deeper horizons are 
productive throughout the entire structure. 
Seventeen wells were completed during 1944. 

Logansport, De Soto Parish—Production ex- 
tended approximately 14 mile on southeast 
flank. 

Lucky, Bienville Parish—Production ex- 
tended approximately 314 miles northwest 
and 4 miles southeast of the discovery well. 
Available data indicate the field will cover a 
considerable area. 

Nebo-Hemphill, La Salle Parish.—Production 

extended approximately }4 mile on northwest 
and southeast flanks. Dry test (4330 ft.) 
drilled on north flank 1800 ft. from production 
apparently defining field on the north. 
’ Northeast Lisbon, Claiborne Parish.—New 
gas-condensate sand (Bodcaw) found at 7800 
ft. Hosston production extended approxl- 
mately 4000 ft. on southeast flank. Dry test 
(7017 ft.) drilled on northeast flank 3000 ft. 
from production. 

Olla, La Salle Parish.—Dry test (8320 ft.) 
drilled in approximately the center of the field. 

Ruston, Lincoln Parish—Northwest Ruston 
and Ruston fields connected through comple- 
tion of a producing well midway between the 
two fields. Production also extended one mile 


east of the North Ruston~ discovery well. 


Dry test (5806 ft.) drilled on west flank 
approximately one mile west of production. A 
considerable gas-condensate reserve is now 
indicated for this field. 

Tullos-Urania, Grant and La Salle Parishes.— 
Dry test (4851 ft.) drilled on southeast flank of 
Urania field approximately 134 miles from 
production. 

Zenoria-Litile Creek, La Salle Parish.—Dry 
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test ‘(2607 ft.) drilled on west flank 14° mile 
from production. Dry test (8040 #t*) drilled on 
east flank one mile east of production. 


SoutH LOUISIANA 


Thirteen new fields were found in South 
Louisiana during 1944. In addition, two 
fields that had been abandoned were 
reopened with the discovery of new produc- 
ing sands. These new discoveries and re- 
discoveries resulted in the finding of six 
oil fields and nine gas-condensate fields. 
Data available concerning these fields are 
as follows: 


Bayou des Glaises, Iberville Parish (Redis- 
covery).—Original production was from a 
depth of 8600 ft. Field produced from April 
to August 1940 and was then abandoned. abe 
rediscovery well found oil at 9840 ft. on the 
northwest flank of the dome approximately 
one mile northwest of the former production. 
An effective sand thickness of at least 15 ft. 
was found in the new well. This new discovery 
will undoubtedly lead to considerable drilling 
activity around the outer flanks of the dome. 
(Shallowest salt top 3697 ft.) 

Bayou Penchant, Terrebonne Parish—The 
discovery well found gas condensate at 9900 ft. 
in a’sand of Upper Miocene age. The liquid 
content of the gas is very lean and, for all 
practical purposes, the field must be viewed as 
a gas field. 

China, Jefferson Davis Parish (Rediscovery). 
This field was discovered in 1940 and pro- 
duced gas condensate from a sand at 9300 ft. 
The discovery well was shut in and finally was 
abandoned in 1942. In 1941 a dry test (9965 
ft.) was drilled approximately }4 mile south 
of the original discovery well. The rediscovery 
well, completed in 1944, was drilled approxi- 
mately 34 mile northeast of the first producing 
well, or approximately midway between the 
latter and a series of dry tests drilled on the 
north flank prior to 1940. The rediscovery well 
found gas condensate in a Lower Miocene sand 
at 9200 ft. This field apparently will merit . 
further development as a cycling prospect. 

College , Point, St. James Parish—The 
discovery well found gas condensate at 10,75° 
ft. in a sand of Lower Miocene age. This dis- 
covery, in all probability, is north flank pro- 
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TABLE 2.—Wildcat Wells Completed in Louisiana in 1944 


Location 
t , r Total | Comple-| Deepest 
is Parish and Operator pay ee ell Depth,| tion Horizon Remarks 
Date Tested 
g Sec.| Tp. | Rge. 
& 
Norra Lovistana 
Bienville Parish 
il G. H. Pierce and R. H. | E. W. Merritt No.2 | 18 | 17 N| 7 W| 3,690} 11-14-44) CreU Approximately midway 
Crow : between Bear Creek 
field and Gibsland 
: dome 
Bossier Parish i 
2 D. C. Richardson, Jr. . ox: T. Wurtsbaugh | 25 | 19 N| 11 W] 6,629} 3- 2-44) Hosston “ 25 ag ea of 
ellevue fie 
3 J.C. Robbins and Lewis Ellerbe No. 1 3 | 20 N| 18 W| 5,550} 3-10-44] CreL Temporarily abandoned 
4 J. R. Hayden, Jr...... Ellerbe No. 1 3 | 20 N|13 W] 6,027} 3- 7-44] CreL Temporarily abandoned 
5 Beene and Earhardt...| Fenet No. 2 24 |21N/14W)] 917] 1-22-44) Nacatoch Oa nS of Pine 
nd fie 
6 O.F. Shaver......:.-. Gaines No. 1 8 | 21 N/} 13 W| 1,340] 7-21-44] Nacatoch 6 miles east of Pine 
van field z 
7 O. F. Shaver..........| W. M. Broom Fee} 8 | 21 N| 13 W} 1,380] 10-20-44] Nacatoch ‘ en Ph east of Pine 
No. 1 nd 
8 HOB. Temple o.ccan ec: Pirkle No. 1 31 | 19 N| 12 W| 1,864] 12-28-44) Annona Midway between 
Shreve and Belle- 
vue fields 
Caddo Parish 4 ; 
9 OhigOil Com s suse case R. W. Williams No.1} 3 | 22N|15 W] 5,933] 1- 6-44! Sligo Pettit test on north 
flank of Caddo-Pine 
Island structure 
10 QO. R. Pennington. ... | JacobGrenburg No.1] 9 | 15.N|15 W{ 1,170) 5-26-44) CreU Temporarilyabandoned 
11 Conway Oil Co....... Thigpen-Harold-Lane | 5 | 19 N| 16 W] 3,000} 10-12-44] Pine Island | On southwest flank of 
No, 2 Gaiden -Pine Island 
fie 
12 O. R. Pennington. .... Duke Williams No.1] 3 | 15 N}15 W] 5,204] 6-30-44] Rodessa 
Caldwell Parish 
13 Atlantic Ref. Co...... La. Cent. Lbr. Co.}| 6|13N| 2E] 6,275) 9- 7-44] Salt Chester salt dome— 
No. 1 discovery  well—top 
salt 5045 ft. 
14 Northern Ordnance....| C. McMullen No. 1..| 20 | 13 N| 2E] 9,736] 7-10-44] CreL Flank test on Chester 
salt dome—base of 
" “ Ferry Lake 8105 ft. 
15 Atlantic Ref. Co...... La. Cent. Lbr. Co.} 5 ]11N} 3 EJ 5,048] 12- -44| CreU 3 miles north of Stand- 
No. B-1 | ard field 
Catahoula Parish : \ - 
16 Jog; Ei Beltre cats. Mrs.A.A. Webb No.1] 3] 8N| 5E 423] 6-17-44! Catahoula 3 miles ao of Mani- 
fest fiel 
17 Sinclair Oil Co........ Mrs.A.A. Webb No.1] 10 | 8N] 5E| 5,650} 12-12-44) Midway Wilcox test 3 miles 
bape eae south of Manifest field 
18 Sinclair Oil Co........ Gabe Fisher No. 1 26} 9N} 6 E] 5,814) 11- 7-44) Midway Wilcox test on Wallace 
Ridge prospect 
Claiborne Parish 
19 Big West Drill. Co....| Mrs. Rainach No.1 | 16 | 22N| 5 W] 8,000] 4- 2-44] Cotton Valley 
Concordia Parish 
20 Royal Petr. Co....... Canebrake No. 1 1] 8N/10E] 9,659] 4-10-44) CreL Tuscaloosa test on the 
est John feld © 
it. John fie! 
De Soto Parish _ : 
21 Superior Oil Co....... Mansfield Hardwood 24 | 11 N/11 W] 6,503} 2-18-44] Pine Island [3 miles south of Red 
Lbr. Co. No. River-Bull Bayou field 
22 Milton J. Houston et al Dorey L. Nickey 1 | 13.N}13 W| 2,915} 9-15-44) Paluxy 3 miles east of Holly 
field 
23 M. M. Brush......... Peck No. 1 25 | 11. N}13 W} 2,010} 3- 1-44) Tokio 
24 Q. M. McCullough... .| Kavanaugh No. 1 18 | 11 Nj) 11 W} 3,002) 11-15-44) Paluxy On sore ce of He 
River-Bull Bayou fiel 
25 H. C. McCalman...... Williams No. 1 6 | 10 N|12 W} 1,905) 6-23-44) Tokio ay miles 4 aad of 
enson fiel 
26 C. W. Beene W. F. Williams No. 1| 25 | 15 N|15 W] 1,169] 8-21-44] Nacatoch 
27 G. C. Schoonmaker. ...| Sample No. 1 12 | 18 N| 14 W] 2,900} 10- 6-44/ Tokio 1 mile west of Holly 
field 
East Carroll Parish : 
28 Placid Oil Co......... Marie Milliken No. 1 | 22 | 23 N}12E| 5,191! 3-30-44] Cotton Valley] Jurassic test on “Shar- 
‘ i u 
Franklin Pavish y key platform 
29 CT Smile a ek Bates Estate No. 1 18 |12N| 8B] 7,513) 7-31-44! CreL 
30 Marr, Collins and Ti-| J. H. Baker No. 1 26 i 3-23-44! Rodessa 6 miles south of Delhi 
tantic Oil field 
ee OORT J.B. Eley No. 1 25 | 13N| 7E4 6,770) 12-14-44] CreL 
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' Location erat caso) D : 
i L d Well al | Comple- eepes 
Parish and Operator Se Ninian c se ha tion Horizon Remarks 
Sec.} Tp. | Ree. t. |“ Date Tested 
oa oe 
alapor Mfg. Co...... Edenborn No. 1 20 | 7N\ 3 W) 4,538] 11- 6-44) Wi 
Hed. Teniple:.<...... N.N. Homer No.2 | 38 | 6N| 2 W] 2,200) 10-13-44 eee) 
La Salle Parish ; 
Placid Oil Co... 7... pean Lbr, Co. No. | 14 | 9N| 2E | 12,000) 7-17-44) CreL Oa southern tip of 
Atlantic Ref. Co...... Q. T. Hardtner No.1| 3 | 10N} 2E| 38,939] 10-26-44] Midway 2° miles northwest of 
: Olla field 
fete a4 5 Whidden No. 1 9) 9N) 3E 224 Temporarily abandoned 
§. W. Gas Prod. Co... we ba Colvin Heirs} 7 |19N| 2 W| 6,100) 9-22-44) Hosston 2, miles north of Ruston 
0. 
Madison Parish old 
C. H. Murphy, Jr....- = pondasies Co.| 10 | 17 N|12E] 4,470] 2-17-44] CreL 
0. 
Morehouse Parish 
Roeser and Pendleton. .| Taylor No. 1 1 |21N| ZE]| 6,602| 3-25-44|Smackover | East side of Monroe 
As uplift 
The Texas Co......-. tems Cooperage| 36| 23N] 8E| 4,917| 7-29-44) Cotton Valley Bast side of Monroe 
O14. uplift 
ithe: Texag (Cort soa. Annie Kimball No.1 | 3 | 23N] 9E] 5,036] 10- 9-44) Smackover East side of Monroe 
; uplift 
The Texas Co... ..<::. Mrs. Susie R. Ken-| 32 | 22N| 6H | 6,459] 12- 6-44) Smackover 3 males east of Monroe 
: nedy No. 1 field 
Natchitoches Parish 
J. M. Breedlove......- Adrian Land No. 1 2/11 N| 8W| 3,450) 4-21-44) Tokio 
C. H. Bigsby...:..-.. Jorda and Lilly No.1] 28 | 9N|10W) 4,200} 3-25-44 Paluxy 
Ouachita Parish _ 
Kingwood Oil Co...... Pardee No. 1 10 |16N| 3B] 6,364] 6-10-44] Travis Peak | South side of Monroe 
: uplift 
Westgate Greenland Oil| Louis WernerSawmill 9 |17N| 2E | 6,052} 7-29-44] Rodessa South side of Monroe 
Ry sync, cae Rane “Co. No. 2 uplift 
Richland Parish 
Humphrey and Wynne | D. R. Sartor No. 1 27. |15 N| 6E| 4,408] 10- 5-44] CreL 5 miles south of Rich- 
; : land field 
Sabine Parish " 
Lyons and Prentiss... . be Long Leaf Lbr. Co.) 25 | 6 N/12 W] 4,116] 8-12-44] Eagleford 
ot : 
Lyons and Prentiss... .| La. Long Leaf Lbr. Co.| 28 6 N| 13 W] 3,638] 8-26-44) Annona 
No. 2 
Tensas Parish 
Paes Mill and Lbr. | Mutual No. 1-A 30 | 12 N| 10E| 8,306} 9-17-44 Tuscaloosa 4 miles poe of Holly 
0. > : Ridge fie 

David M. Lide........ David M. Lide, No.1| 22 |12N}12E] 9,747] 4- 5-44 I, Cret. 

Placid Oil Co......... Ayer Timber No. 1 18 |14N|11E]| 9,770) 3- 6-44) Mooringsport 

Sohio Prod. Co......-- Penrod-Jorden No.1 | 8 | 11 N/ 10H} 8,479). 2-15-44| Tuscaloosa 1 mile northeast of 

’ Holly Ridge field 

Union Parish 

Westgate Greenland Oil 

WO Atcriatiteh tae tre aN Frost Ind. Inc. No. 1.| 26 | 22.N] 1H] 5,033 1-18-44 L. Cret. 

Sohio Prod. Co........ Vashti E. Moore No. 1| 2 | 22N| 2E| 7,985] 4-22-44 Smackover 

TEM AA sii oie Ondacncoe Frost Lbr. Ind. No. 1| 23 | 28 N| 2 W| 3,596 11-27-44] L. Cret. 
Webster Parish 

W. E. Stewart.......- Woodward and 9 |17N| 8W 2-12-44 

Walker No. 1 ; 

Phillips Petr. Co...... Docia No. 1 18 | 22. N\ 9 W| 8,743] 12-21-44] Cotton Vailey| Midway between Cot- 
ton Valley and Shong- 
aloo fields 

West Carroll Parish : , 
Pure OiliCor sacs Letha Sanders Costello) 27 | 23 Nj 10 EB 5,500) 8-27-44) Jurassic On ont side of Monroe 
No. 1 upli 4 
California Co......-.- Sam C. Jackson No. 1| 24 | 22N)10B) 3,357 4-19-44) Igneous On ges side of Monroe 
; upl 
Sourn Loutstana 
Acadia Parish Z ; 

Continental Oil Co....| C. T. Duhon No. 1 36 | 108] 2W{ 11,607) 1- 1-44) Mio, 2 miles east of West 
Mermentau field 

The Union Sulphur Co. | Edward E. DaigleNo.| 49 | 75] 2H} 11,232 5-27-44| MioL 3 miles west of South 

: 1 Lewisburg field 
Ascension Parish ' ; 

R. Y.Walker and Cala- |Realty Operators No.| 1|118| 3B] 11,227] 10-27-44 MioL 514 miles southeast of 

por Mfg. Co. 1 | Darrow field 
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La. Citrus Lands Co. 
No. 1 


miles northeast 
a Lafitte field 


TABLE 2.—(Continued) ; 
; Lease and Well ears fiver Comple- ——— % 5 i 
S Parish and Operator ——___— = Dept tion orizon mar: 
a 4 Number Ft. | Date Tested + 
a= | Sec.| Tp. | Rge. 
= r 
A ption P. : 
ssumption Parish : ; 
64] Shell Oil Co., Inc...... St. Lse. No. 346 Lake | 30 | 135|13 B| 12,514] 3-18-44] MioU 4% miles northeast of 
Verret No. 1 Hi Lake Verret | 
e 
: Midway between Bate- ; 
65 Phillips Petr. Co...... Amelia No. 1 13 | 168/13 E | 12,020) 5- 4-44) MioU man Lake and Chaca- 
; houla fields 5 
66 Humble Oil & Ref. Co. | Alfred Robichaux et |100 | 148 |15E | 11,790} 5- 2-44) MioU 8 miles north of Chaca- 
al. No. 1 houla field i 
Beauregard Parish ; = 3 : 
67 Sun Oil Co........... Central Coal and| 30} 3S}|11 W| 4,440] 3-11-44] Vicksburg Hole junked } 
Coke Corp. No. 2 ? . . 
68 Stim Oil Cor. whee oe vaee Mee r Coke] 30 | 38] 11 W} 10,618] 7-29-44| Wilcox 1 mile west of the Neale 
‘ orp. No. 2- e 
69 Magnolia Petr. Co....|Lutcher Moore Lbr.| 22 | 68 | 11 W| 12,325] 4- 8-44) Wilcox Northeast flank of Or- { 
Co. No. 1 etta prospect 4. 
Cameron Parish P 
70/ Duval Texas Sulphur | St. Lse. No. 50 Cal- 13S] 9W| 2,094] 1- 7-44|Caprock | | Sulphur test on Cal- 
Co. casieu Lake No. 1 : casieu Lake dome 
a The Pure Oil Co...... St. Lse. No. 549 Snake} 26 | 138] 3 W| 10,863) 2-12-44) MioU 4 miles southeast of 
Lake No. 1 rand Lake field 
72 Duval Texas Sulphur | St. Lse. No. 50 Cal- 13S} 9W| 2,225) 3-11-44) Cap rock Sulphur test on Cal- — 
0. casieu Lake No. 2 ; casieu Lake dome 
73| Humble Oil and Ref. | Cameron Par. Sch.| 16 | 14S] 5 W] 10,225) 6-12-44) MioU 214 miles southeast of ; 
Co. Bd. No. B-1 R Little Cheniere field 
74 Continental Oil Co....| A. B. McCain Est.| 21 | 12S] 8 W| 9,653) 6-26-44] MioL 2 miles southeast of 
No. 1 . Big Lake field ry 
75 Continental Oil Co... .| St. Lse. No. 50 Cal-| 1 |148| 9W| 7,791) 7-15-44] MioU Southeast flank test of 
casieu Lake No. 1 : Calcasieu Lake dome 
76 Amerada Petr. Corp. ..| Glassell et al. No. 1 138} 3 W| 9,634} 8-12-44] MioU cea of Grand H 
ake fie! 
77 Humble Oil and Ref. | St. Lse. No. 568 Rock-| 30 | 16S} 3 W| 12,003) 9- 9-44) MioU First test drilled on 
Co. feller Preserve No. 1 : Rockfeller preserve ' 
78 Stanolind Oil and Gas | Joseph Bishop No.1 | 5 | 15S} 8 Wj 9,472) 11-16-44) MioU 2 miles northwest of 
Co. Creole field 
East Baton Rouge Parish é 
79 R. Y. Walker and Cala-| Ropollo Community | 53 | 78} 1E| 10,012) 7-30-44) MioL 3 miles east of Univer- 
por Mfg. Co. No.1 sity field 
Evan dine Parish A é 
80 ep Oil and Ref.|Bowman Hicks Lbr.| 4] 35] 2 W| 9,764] 1-28-44] Wilcox 8 miles northwest of 4 
_ Co. Co. No, 1 i Pine Prairie field , 
Tberia Parish ; ‘ 
81) Phillips Petr. Co...... M. A. Stewart No. 1 | 42 | 128} 7E| 12,503] 1-17-44] MioU 7 _iles. southeast of 
ria 4 
82 Tide Water Assoc. Oil| Miami Corporation|: 9 | 158| 6E] 11,990} 5-20-44) MioU 544 miles northwest of 
Co. No. 1 Hi eat Cote Blanche 
| _ fie 4 
83 The Texas Co........| St. Lse No. 334 Ver- 148| 5E/ 11,886) 8- 4-44) MioU In northeast Vermilion ~— 
: milion Bay No, C-2 > Bay area, 2nd test ; 
84 The Pure Oil Co...... L. L. Trahan No. 1 9/128] 6 E/12,536 | 12- 2-44) MioU Midway between Jef- 
inet ee and New 
ria fields ; 
Iberville Parish 
85 rs Oil and Ref. | Federal No. 1 1 |11$]18 E | 11,915] 4-10-44) MioL Laurel Ridge prospect n 
0. 
86 Sugar Field Oil Co. Inc, | Schwing No. 1 62 | 7S] 9B] 11,454] 6- 2-44] Cockfield 1% miles west of the 
Rosedale field 
Jefferson Parish 
87 The Texas Co........ E. P. Brady No. 1 65 | 169] 24E | 10,985} 3-27-44) MioU 4 miles northeast of 
Hy Barataria field 
Jefferson Davis Parish 
88 Barnsdall Oil Co...... J. Fuselier No. 1 31 | 7S] 2W) 9,580) 4- 5-44] MioL 2 miles west of Tepe- 
sid : tate field 
Livingston Parish 
~ $9 ugar Field Oil Co.Inc. | Evans No. 1 49 | 8S] 8E| 9,871] 4-14-44) MioL 214 miles east of Hogs 
Villa field 
Orleans Parish _ 
90 W. T.-Burton......... St. Lse. No.818 No, 10) 10 | 118 |14 E | 2,080 | 10- 6-44! Pliocene . Lake Pontchartrain, 
HA nonn Page tela _ 
’ own 
Plaquemines Parish 
91 The Texas Co,........ 16 | 168 |24E |11,083) 5-10-44) MioU 
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TABLE 2.—(Continued) 


a duction on the College Point-St. James 


structure or dome. 
Crowley, Acadia Parish.—The discovery well 


- found gas condensate at 9700 ft. in a sand of 
_ Lower Miocene age. This discovery is approxi- 


mately 134 miles northwest of the South 
Crowley field and strongly suggests a structural 


_ relationship. 


East Moss . Lake, Calcasieu Parish.—The 
discovery well found gas condensate at 10,400 


ft. in a sand of Lower Miocene age. Subsequent 


to the discovery well, the field was extended 4 


mile westward. These wells have also en- 


countered other probable productive sands. 
The gas-liquid ratio of the presently producing 
sand is comparatively low suggesting cycling 


operations to secure maximum recoveries with 
a minimum number of wells. 
Good Hope, St. Charles Parish.—Discovery 


a well found oil at 7830 ft. in a sand of Upper 


‘ a < Location Total | Compl D ; 
ry é eas Well a. omple- eepes 
z Parish and Operator SBN a & Pe, tion Horizon Remarks 
E gaol Ppl Reo: 3 Date Tested 
Rapides Parish 
92 Claude Morgan....... tena Wettermark No.| 24 | 5N| 3 W| 7,000} 10-13-44) Midway Northern Rapides Par- 
93 erate and Exploration hare tis No. 2) 25 | 5N) 5 W| 7,200) 12-18-44) Midway Northern Rapides Par- 
Bi et al. No. A- i 
4 AG . % ish 
9 oe eas sae fea ce .....| Perry McGinty No.1} 5 | 4N| 3E)| 5,631) 4-10-44) Wilcox Spudded 7-19-42 
95 The Texas Co........ St. Lse. No. 340 Cote 15S} 8E| 11,515} 1-23-44] MioU On southeast flank of 
Blanche Island No. 5 Cote Blanche Island 
d 
96 The Texas Co......:. St. Lse. No. 340 Cote 158] 7E| 9,420} 9-22-44) MioU Gai eoathweet flank of 
a Blanche Island No. 6 Vine Blanche Island 
97 The Texas.Co..:. . =.=; St. Lse. No. 340 Point 16S| 8E/ 11,516} 4-20-44) MioU Te entt side of West 
. f Marone No. 1 Cote Blanche Bay 
8 . Humble Oi] and Ref. carey Corp. “‘F” 15S] 8H} 12,041] 11- 3-44] MioU 
0. o. 
Tangipahoa Parish 
99 Humblé Oil and Ref. ie Rathbone Ld. Co.| 25 7E| 9,314| 4-24-44) MioL 
f 0. o. 1 
100 Humble Oil and Ref. 
Lael Se sleeps se ae Williams, Inc. No.1 | 31 8E| 9,229] 9-15-44) MioL 
Terrebonne Parish 
101 Gulf Ref. Co.-Gulf | South Shore Oil and | 28 | 178 |18B | 12,022) 2- 3-44) MioU 4 miles west of Lake 
Prod. Div. __ Dev. Co. No. 1 Long field 
102} Arkansas Fuel Oil Co. .| La Terre Co. No. 1 1) 198}13 | 11,327) 3-20-44) MioU 114 miles south of 
. Bayou Penchant field 
108 Bun Oui. S222. 2 Blanchard Pool No. 1| 43 | 17S |16E | 11,015} 11- 3-44) MioU 314 miles east of Gibson 
, ; fie : ‘ 
104 La. Ld. and Exploration] L L & E “Fee” No.1| 8 | 20S} 13 EB} 12,010] 11-19-44) MioU First drilling in Four 
_Co. ; ’ k League Bay area 
Vermilion Parish 
105 Phillips Petr. Co...... F. A. Godchaux No.1] 88 | 14S} 3E|12,527| 2-21-44) MioU On northeast flank 
Intercoastal City pros- 
ect 
106 The Texas Co....... St. Lse. No. 340 Ver- 158} 4B | 11,649) 4-17-44) MioU In west side of Ver- 
wh \ milion Bay No. D-1 milion Bay 
107 Phillips Petr. Co....-. Vermilion Dev. Co.| 90 | 14S| 3H] 12,497] 6- 7-44) MioU On west flank of 
No. 1 Intercoastal City pros- 
. / pect 
108 Magnolia Petr. Co....| Fisher Estate No.1 | 39 12S] 2 W)10,839} 8- 5-44) MioL East flank of West 
Gueydan field 


ee eee ee ee ee 


Miocene age. Subsequently another well was 
completed in the same sand approximately 44 
mile west of the discovery well. The limited 
data available indicate that this field will 
develop into a major oil discovery. 

Gordon, Beauregard Parish.—The discovery 
well found gas condensate at 6760 ft. ina sand 
of Lower Miocene age. Gas sands were also 
logged in this well at 5050 ft., 5175 ft., 5280 
ft., 6700 ft., and 6750 ft. The second well was ~ 
completed in an oil,sand at 5320 ft. approxi- 
mately 34 mile east of the discovery well. 
Three tests, one of which was completed in 
1941 prior to the discovery well, have been 
drilled at locations ranging from % to one 


mile north and east of the second well. 


Gum Cove, Cameron Parish.—The discovery 
well found gas condensate at 9145 ft. in a sand 
of Lower Miocene age. Subsequently an oil 
sand was found at. 9550 ft. in a well approxi- 
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mately 14 mile southwest of the discovery well 
and at 96s0 ft. in a well approximately 14 mile 
northwest of the discovery well. Production, to 
a certain extent, has been defined by a dry 
test drilled in 1943 (10,808 ft.) }4 mile north 
of the discovery well. 

Indian Village, Jefferson Davis Parish —The 
discovery well found oil at 7135 ft. in a sand of 
Lower Miocene age. 

Laurel Ridge, Iberville Parish—The dis- 
covery well found gas condensate at 10,685 ft. 
in a sand of Lower Miocene age. The second 
well, 6500 ft. southeast of the discovery well, 
found a second gas-condensate sand at 10,620 
ft. This field may develop eventually into a 
considerable gas-condensate reserve. 


North Cankton, St. Landry Parish—Dis- 
covery well found oil at 9665 ft. in a sand of » 


Lower Miocene age. Production has been ex- 
tended approximately 3100 ft. to the north- 
west and 14 mile to the south and southwest. 
Shallow gas sand was found at 2800 ft. in a well 
4800 ft. northwest of the discovery well. Avail- 
able data indicate that sands at 9400 ft., at 
9800 ft., at 10,100 ft. and 10,200 ft. are capable 
of producing gas. Additional exploration may 
reveal that this field will be more important 
as a gas-condensate reserve than as an oil 
reserve. ; ; 

South Lake Charles, Calcasieuw Parish—The 
discovery well found gas condensate at 9665 ft. 
in a sand of Lower Miocene age. Prior to the 
discovery well, dry tests were drilled approx- 
imately 24 mile west of the discovery well and 
slightly less than one mile east of it. The com- 
paratively low gas-liquid ratio suggests that 
this field may be a possible cycling prospect. 

West Tepetate, Jefferson Davis Parish—The 
discovery well found oil at 8515 ft. in a sand of 
Lower Miocene age. The second well, approxi- 
mately goo ft. east of the discovery well, com- 
pleted in a new oil sand found at o165 ft. 
Available data indicate that at least five sands 
are capable of producing oil in the field. All 
sands are very thick, indicating that the field is 
one of the major discoveries in south Louisiana 
for 1944. 

West Bastian Bay, Plaquemines Parish.—The 
discovery well found oil at 9165 ft. in a sand of 
Upper Miocene age. The second well extended 
the field approximately 14 mile west. Two dry 
tests have been drilled 1900 ft. northeast and 
14 mile east of: the discovery well. The pro- 
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ducing sand is very thin and no considerable 


reserve is indicated. 


During the year, 484 field wells were 


drilled in south Louisiana. Of this number, — 


331 were completed as oil wells, 57 as gas- 
condensate wells, and 96 were dry In the 
process of drilling and completing these 


wells, 40 oil sands and 12 gas-condensate 


sands, in addition to those already produc- 
ing, were found and put to production. 


Seven fields that formerly were classified — 


as gas-condensate fields found and produced 
oil sands for the first time. Important 


developments in various south Louisiana — 


fields are briefly listed in the following 
paragraphs: 


Abbeville, Vermilion Parish—Dry test well 
(6437 ft.) drilled on east flank. 


Arnaudville, St. Martin Parish—New gas-_ 


condensate sand found at 9go0 ft. in well 3000 
ft. north of discovery well. Dry test (10,504 ft.) 


drilled on east flank 2800 ft. east of discovery — 


well. 


Anse la Butte, Lafayette, St. Martin Parishes.— — 


New oil sand found ‘at 11,000 ft. on northwest — 
flank of dome extending production one mile — 


west of previous production. 


Avery Island, Iberia Parish—Two new oil — 


sands found at 9400 and at 10,200 ft. on west — 


flank of dome extending production approxi- 


mately 14 mile northward along west flank. — 


Dry test (9807 ft.) on southwest flank of dome, — 


1 mile southeast of discovery well. 


Barataria, Jefferson Parish —Dry test (11,- — 


102 ft.) drilled on southeast flank approxi- 
mately. one mile from production, 

Bateman Lake, St. Mary Parish.—Gas-con- 
densate production extended 14 mile on north- 
east and east flanks. Oil production extended 4 
mile on southwest flank. All gas-condensate 
sands have been pooled and unitized for the 
purpose of cycling. Present cycling capacity to 


be increased to 70 million cubic feet of gas per _ 


day. 
Bayou Bleu, Iberville Parish—New oil sand 


found at 7400 ft. on northeast flank of dome. — 


This new deep production is approximately one 
mile north of shallow production. 

Bayou Couba, St. Charles Parish—New oil 
sand discovered at 8000 ft. on southeast flank 


Ne ae ee 
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extending the producing area approximately 
1400 ft. southward. Dry test (9759 ft.) drilled 
on southeast flank approximately 144 mile south 
of production. 

Bayou des Allemands, St. Charles, Lafourche 
Parishes —Production extended 4800 ft. on 
south flank, , 

Bayou des Glaises, Iberville Parish.—Field 
abandoned in 1941. New oil sand found at 9800 
ft. on north flank of dome approximately one 
mile northwest of abandoned area during the 
past year has renewed activity in this field. 

Bayou Sale, St. Mary Parish—Two dry tests 
(r0,471 and 10,114 ft.) drilled on southwest 
flank approximately 14 mile southwest of pro- 
duction. However, one additional well was com- 
pleted on southwest flank approximately 4 
mile southwest of the dry holes, indicating an 
offset fault block. Production extended approxi- 
mately 14 mile on the south and east flanks. 
Production limited in the central part of the 
field by two dry tests (10,500 ft. and 11,250 
te ee 

Bay St. Elaine, Terrebonne Parish.—Two new 
oil sands found at gooo ft. and 10,200 ft. on 
northwest flank of dome, approximately 2 miles 
north of previous production. 

Bear, Beauregard Parish.—Production de- 
fined on southwest flank by dry test (6575 ft.). 

Belle Isle, St. Mary Parish.—Two new oil 


3 sands found at sooo and 8200 ft. on southwest 


flank of dome. Previous production in this field 
was gas condensate. New oil production limited 
on southwest by dry test (9431 ft.) drilled 660 ft. 
southwest of production. Dry test also drilled 
on south flank of dome and abandoned in salt 
at 7535 ft. (Top salt 7530 ft.). 

Big Lake, Cameron Parish—Producing area 
extended one mile northwest of rediscovery 
well. 

Black Bayou, Cameron Parish.—Production 
extended southwestward to west flank of dome. 
Two dry tests drilled on northeast flank and 
abandoned in salt at 5266 ft. and 6805 ft. Salt 
top found in one well at 5231 ft. and in other at 
6785 feet. 

Branch, Acadia Parish—New gas-conden- 


g sate sand found at 11,100 ft. on south flank of 
dome, 1800 ft. south of previous production. 


Bully Camp, Lafourche Parish—Two new 
oil sands found at 6400 and 6500 ft. Production 
extended 4 mile on north flank and one mile 


on southeast flank. 


FO Jos 0) 

Caillou Island, Terrebonne Parish.—Deep 
production extended 14 mile northward on west 
flank. East flank production (deep) extended 
lg mile to the north and south. Dry test (10,- 
558 ft.) on southwest flank 1500 ft. southwest 
of gas-condensate production. 

Chacahoula, Lafourche Parish—New gas- 
condensate sand found at 8900 ft. on east flank 
ot dome 14 mile east of previous production. 
Dry test (10,823 ft.) drilled on northeast flank 
approximately 2 miles north of production. 

Charenton, St. Mary Parish.—Deep produc- 
tion extended 14 mile southward on south flank. 

Deer Island, Terrebonne Parish.—Dry test 
(1,075 ft.) drilled on southwest flank 44 mile 
from production. 

Delacroix Island, Plaquemines Parish.—Dry 
test (10,529 ft.) drilled on north flank 14 mile 
north of production. Production extended 4 
mile eastward. 

Delarge, Terrebonne Parish—New oil sand 
found at 13,500 ft. on southwest flank extend- 
ing field 14 mile southwestward. This is the 
deepest oil-producing well in the world. 

Delta Duck Club, Plaquemines Parish.—¥our 
new oil sands found at 9200 ft., 9800 ft., 10,200 
ft. and 10,600 ft., extending the field in all 
directions except east. Dry test (12,010 ft.) 
drilled on northwest flank 3800 ft. northwest 
of production. 

Delta Farms, Jefferson, Lafourche Parishes.— 
New oil sand found at 9400 ft. on northwest 
flank. Sixteen completions extended the field in 
all directions except on the south. This field was 
one of the most active in south Louisiana during 
1944. 

Dog Lake, Terrebonne Parish.—Two new oil 
sands found at 8900 and 9300 ft. on the west 
flank of the dome 2 miles west of previous 
production. 

East Gibson, Terrebonne Parish.—Two new 
gas-condensate sands found at 5900 and 8400 
ft. Field extended 144 mile to the east. 

East Hackberry, Cameron Parish.—New oil 
sand found at 10,800 ft. on southeast flank 
extending field 1 mile southeast. 

East White Lake, Vermilion Parish.— 
Production extended in all directions except to 
the west. ; 

Egan, Acadia Parish.—New oil sand foun 
on northeast flank at 10,770 ft. extending 
production approximately 14% miles. Gas- 
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condensate production extended 4100 ft. on 
southwest flank. 

Erath, Vermilion Parish—Cycling plant 
now is in operation producing approximately 
16,000 bbl. of liquid per day and processing 
approximately 200 million cubic feet of gas per 
day. Oil sands at 7300 and 7800 ft.. were 
actively developed during 1944. 

Freshwater Bayou, Vermilion Parish.—Pro- 
duction extended approximately one mile 
northeast of discovery well. Dry test (12,400 
ft.) drilled on west flank approximately 114 
miles west'of discovery well. 

Garden Island Bay, Plaquemines Parish.— 
Production extended approximately 44 mile 
northward along southwest flank. 

Gueydan, Vermilion Parish.—Production ex- 
tended 4 mile on north flank, but limited by 
deep dry test (10,821 ft.). Dry test drilled on 
east flank (9885 ft.) and on southeast flank 
(9625 ft.). 

Hayes, Calcasieu Parish—Dry test (9226 
ft.) drilled approximately one mile south of 
discovery well. 

Hester, St. James Parish—New gas-con- 
densate sand found at 9700 ft. on north flank 
of dome extending production 14 mile. Two 
dry tests (9329 and 10,517 ft.) drilled on north- 
west flank approximately one mile west of 
production. Production extended on southwest 
flank of dome. , 

Hope Villa, East Baton Rouge Parish—Dry 
test (10,100 ft.) drilled 14 mile northwest of 
discovery well. a. 

Iowa, Calcasieu, Jefferson Davis Parishes.— 
Dry test (9575 ft.) drilled approximately 14 
mile north of production. 

Jefferson Island, Iberia Parish—Dry test 
(10,402 ft.) drilled on west flank of dome 
approximately 3000 ft. northwest of production. 

Krotz Springs, St. Landry Parish,—Produc- 
tion extended approximately one mile on east, 
north and west flanks. New gas-condensate 
sand found at 10,100 ft. on southwest flank. 
Dry test (10,874 ft.) drilled approximately 
gooo ft. northeast of production. 

Lake Arthur, Jefferson Davis Parish— 
Production extended approximately 34 mile 
on northwest flank. 

Lake Chicot, St. Martin Parish—New gas- 
condensate sand found at 10,300 ft. on north 
flank of dome. Production also extended along 
north flank of dome. Dry test (11,855 ft.) 
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drilled on southeast flank 3500 ft. southeast of © 


production. 

Lake Mongulois, St. Martin Parish.—New oil 
sand found at 10,500 ft. on north flank of dome 
1700 ft. northwest of previous production. Dry 


test (9766 ft.) drilled on west flank of dome — 


6200 ft. southwest of production. 

Lakeside (Lowry), Cameron Parish.—Pro- 
duction extended 34 mile to southeast flank. 

LaPice, St. James Parish—Four new oil 
sands found at 7000 ft., 8800 ft., 9900 ft. and 
10,000 ft. extending production approximately 
one mile on the southwest and west flanks. 

LaPlace, St. John the Baptist Parish—Dry 
test (11,198 ft.) drilled on northwest flank 
approximately 114 miles northwest of produc- 
tion. 

Leeville, Lafourche Parish—New oil sand 


found at 11,400 ft. on southwest flank of dome | 


approximately 1400 ft. southwest of previous 
production. 

Lockport, Calcasieu Parish—New oil sand 
found at 7250 ft. on north flank of dome. 

Neale, Beauregard Parish—Production ex- 
tended 14 mile on east, south and west flanks. 
During 1944, 37 completions were made in this 
field. One of the most active fields in south 
Louisiana. 


North Crowley, Acadia Parish.—Production — 


extended 3000 ft. on southwest flank. Dry test 
(9661 ft.) drilled on southwest flank 14 mile 
southwest of production. 


North Elton, Allen Parish.—Field ‘extended . 


14 mile northeast production. 

North Richie, Acadia Parish.—Production ex- 
tended approximately 44 mile on northwest 
flank. Dry test (9182 ft.) drilled approximately 
goo ft. north of production on northwest flank. 

North Tepetate, Acadia Parish.—New oil sand 
found at 7800 ft. in central part of field. New 
gas-condensate sand found at 8000 ft. on south 
flank approximately one mile south of previous 
gas-condensate production. 

Pecan Island, Vermilion Parish.—Production 
extended approximately one mile southeast of 
discovery well. 

Pecan Lake, Cameron Parish.—Dry test (12,- 


480 ft.) drilled approximately one mile north- — 


west of discovery well. Discovery well deepened 
from 10,184 to 12,003 ft., but failed to produce 
and recompleted in original perforations. 
Perkins, Calcasieu Parish—Production ex- 
tended approximately 1400 ft. to the west. _ 
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Pine Prairie, Evangeline Parish.—Production 
found on northwest and southwest flanks. Dry 
test (7595 ft.) drilled on southwest flank inside 
of production. Dry test (11,007 ft.) drilled on 
south flank approximately 14 mile south of 
production. 

Plumb Bob, St. Martin Parish—Production 
extended on north flank 34 mile. 

Port Barre, St. Landry Parish. —New oil sand 
found at 7800 ft. on south flank. Production 
extended southeastward along southwest flank 
34 mile. Dry test (11,751 ft.) drilled on south 
flank approximately 1400 ft. south of produc- 
tion. Production slightly extended on north 
flank and limited by dry test (6672 ft.). 

Potash, Plaquemines Parish—New oil sand 
found at 1800 ft. on southwest flank. Dry test 
(10,095 ft.) drilled on northwest flank of dome 
approximately 600 ft. north of production. 
Northwest flank production extended under 
Mississippi River. 

Quarantine Bay, Plaquemines Parish.—Pro- 
duction extended along north and northeast 
flanks. 

Rabbit Island, Iberia Parish—Dry test (8894 
ft.) drilled approximately one mile northeast 
of discovery well. 


Raceland, Lafourche Parish——Dry test (10,- 


975 ft.) drilled approximately 4600 ft. south- 
west of production. Dry test (11,256 ft.) also 
drilled approximately 114 miles south of 
production. 

Reddell, Evangeline Parish—New gas-con- 
densate sand found at 9700 ft. on west flank 
extending field approximately 14 mile west. 
Field also extended 14 mile to the northwest 
and south. Dry test (12,080 ft.) drilled on north 
flank approximately 24 of a mile north of 
production. 

Richie, Acadia Parish.—Dry test (9744 ft.) 
drilled on southeast flank approximately 700 
ft. south of production. 

Roanoke, Jefferson Davis Parish.—Produc- 
tion extended 44 mile on west and northwest 
flanks. 

Rosedale, Iberville Parish—New oil sand 
found at 1o,1oo ft. on north flank extending 
production approximately 14 mile northward. 
New gas-condensate sand found at 10,200 ft. 
on south flank extending production approxi- 
mately 3000 ft. Field also extended approxi- 
mately one mile east. Dry test (10,750 ft.) 
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drilled on southeast flank approximately one 
mile from production. 

St. Gabriel, Iberville Parish—Production ex- 
tended 14 mile on west flank. Dry test (10,510 
ft.). drilled on northeast: flank 3400 ft. from 
production. Dry test (9818 ft.) drilled on west 
flank 14 mile from production. 

St. James, St. James Parish.—Production 
extended 14 mile south of discovery well. Dry 
test (10,890 ft.) drilled 14 mile west of discovery 
well. 3 

St. Martinville, St. Martin Parish —New gas- 
condensate sand found at 9700 ft. on north 
flank approximately 7000 ft. north of pro- 
duction. 

Section 28, St. Martin Parish—New oil sand 
found at 11,000 ft. on north flank approxi- 
mately 3600 ft. east of gas-condensate produc- 
tion on north flank. 


“< 


Ren 


Shuteston, St. Landry Parish—Production 


extended 14 mile south of discovery well. 
Sorrento, Ascension Parish—Dry test (10, 


370 ft.) drilled approximately 2 miles west of — 


production. Dry test (6662 ft.) drilled on north- 
east flank approximately 14 mile northeast of 
production. 

South Houma, Terrebonne Parish.—Dry test 
(x1,281 ft.) drilled on west flank approxi- 
mately 114 miles west of production. Dry test 
(11,035 ft.) drilled approximately 2 miles 
northwest of production. 


51 ~~ 


South Lewisburg, Acadia Parish.—Produc- 


tion extended 3000 ft. east of discovery well. 

Starks, Calcasieu Parish—New oil sand 
found at 8000 ft. on northwest flank approxi- 
mately one mile northwest of production. Sub- 
sequently offset completions were made to the 
east and southeast of new production. Dry 
tests were drilled approximately 14 mile south, 
14 mile southwest and 114 mile northwest (8452 
ft.) of new production. 


Sulphur Mines, Calcasieu Parish—Dry test — 


(7455 ft.) drilled on northwest flank approxi- 
mately 4 mile north of production. 
Sweet Lake, Cameron Parish.—Dry test (6925 


wher 


as 


ft.) drilled on north flank approximately 14 
. 


mile from production. 
University, East Baton Rouge Parish.—Pro~ 
duction extended approximately 2700 ft. on 


southwest flank, but limited by dry test (7878 _ 
ft.) approximately 1500 ft. south of most | 


southerly extension. 


Valentine, Lafourche Parish.—Dry test (7761 

ft.) drilled on north flank 300 ft. north of 
' production. 

Venice, Plaquemines Parish.—Productive 
band on flanks of dome extended on northeast, 
east, southeast and southwest flanks. 

Vinton, Calcasieu Parish.—One of the most 
active fields in south Louisiana with 29 com- 

_ pletions for 1944. Dry tests drilled on east and 
west sides of deep north flank production. Salt 
found at 5182 ft. on northern flank inside of 
deep production. 

West Bay, Plaquemines Parish.—New oil 
sand found at 10,450 ft. on southwest flank of 
dome. New oil sand found 10,900 ft. on west 
‘flank of dome extending production 4 mile. 

' West Gueydan, Vermilion Parish.—Two pew 
oil sands found on southeast flank at 9600 and 
10,400 ft. New gas-condensate sand found on 
_ southeast flank at g80o0 ft. New sands extend 

- field approximately 44 mile to the southeast. 

a West Hackberry, Cameron Parish.—Top of 
~dome extensively tested for, sulphur through 

- drilling of 14 test wells. Two additional wells 

- were completed in, the salt for brine production. 

West Lake Verret, St. Martin Parish.—Pro- 
ducing area extended slightly on the east and 
southeast flanks. 

West White Lake, Vermilion Parish.—New 

oil sand found at 10,680 ft. in well completed 
approximately 3000 ft. north of discovery well. 

White Castle, Iberville Parish.—Dry test (10,- 
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253 ft.) drilled on southwest flank approxi- 
mately 1600 ft. southwest of production. Dry 
test (10,103 ft.) drilled on east flank approxi- 
mately 800 ft. from production. 


Witpcat WELLS 


During the year, 127 wildcat, or explora- 
tory wells, were drilled, as compared with 
156 during 1943. In 1943 only 14.7 per cent 
were successful, whereas, 15 per cent were 
successful in 1944. The apparent value of 
reserves found during 10944 is difficult to 
evaluate. It would appear that consider- 
ably more oil reserves were found in south 
Louisiana during 1944 than during 1943. 
In north Louisiana a greater reserve appar- 
ently was found during 1943. In all, 
66 wildcat wells were drilled in north 
Louisiana during the past year. Of this 
total five wells tested the Wilcox, 18 the 
Upper Cretaceous, 29 the Lower Cre- 
taceous, 12 the Jurassic, one the Sparta, 
and one the Catahoula. In south Louisiana, 
61 wildcat wells were drilled. Of this 
number, one was abandoned in the Plio- 
cene, 29 in the Upper Miocene, 22 in the 
Lower Miocene, one in the Cockfield, six 
in the Wilcox and two were abandoned 
in cap rock. 


Oil and Gas Development in Michigan during 1944 


By THERON Wasson, * MEMBER A.IM.E. 


THE discovery of eight new oil fields, 
two of which may be of major importance, 
was the outstanding record in Michigan 
this year. These new fields have helped to 
support the declining production from old 
areas and place the total of 18,559,000 bbl. 
in line with the past six or seven years. 
Thus, it appears that Michigan is doing 
its part in maintaining the production of 
the country in the third year of the war. 
The new fields are in the central basin area 
where oil was first discovered in Michigan, 
thus tending to focus attention on the 
deeper part of the lower peninsula of 
the state. Through 1944 the state of 
Michigan has produced a total of 222,- 
641,580 bbl. of crude oil from 100 pools, 
many of which are relatively small. 

Among the previously discovered fields 
Reed City is still the outstanding producer, 
with Fork, Headquarters, and Adams 
following in the order named. The Reed 
City pool produced a little over 5,000,000 
bbl., which was more than one third of the 
state’s total for the year. Almost two 
thirds of the year’s total oil production 
came from fields discovered in the past 
five years. , 


Maps 
A map of the oil and gas fields of Michi- 
gan in 1943, published in the A.I.M.E. 
report for 1944,* shows the main producing 
areas and should be referred to if infor- 
mation in regard to their location is 


desired. The producing zones are shown 
in the columnar section in the same publi- 


Manuscript perivest at the office of the 
Institute April 3, 1945. 

* Chief Gacleeae The Pure Oil Co., Chicago, 
Tilinois. 
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was discovered in August 1944, by the 


. 
cation.* The data in Tables 1 and 2 have 
been carefully checked and every effort — 
has been made to show as complete ~ 
information as possible. | 


Zz 


New -DISCOVERIES AND NEW 
DEVELOPMENTS 


covered during 1944 which, in order of 
importance, are: 

Deep River Field—The discovery well in 
the Deep River field was drilled by Don 


- Rayburn and others, and should be listed 


as a chance discovery, as, from a geological 
standpoint, it was not considered favorable 
until oil was found at a depth of 2838 ft. 
in a dolomitic layer in the top of the 
Dundee limestone. The first well was — 
completed in January 1944, with an initial _ 
production of 2500 bbl. By the end of the 
year 15 wells had been completed, proving _ 
an area 219 miles long and 44 mile wide. — 
Coldwater Field—The Coldwater field 


Eight new producing areas were 7 
q 
2 
a 
| 


Sohio Oil Co. Production is from secondary 
dolomite at the top of the Dundee at a 
depth of 3703 ft. To the end of 1944 nine 
wells had been drilled on 40-acre spacing. 

Essexville Field—Essexville field was 
discovered: by United Drillers and Pro- 
ducers, Inc. Eight wells had been completed 
to the Dundee lime by the end of 1944, 
and prospects were good for further 
development during 1945. 

Hilliards Field—Hilliards field was dis- 
covered by Cook and Fortney. Production — 
is from the Traverse lime at an average ; 
depth of 1588 feet. 


. Trans. A.I.M.E. (1944) 155, 387, 388. 
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TABLE 1.—Oil and Gas Production in M an 
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2 il ; : Number of Oil 
c Oil Production Gas Production and/or GaaiWelley 
a Total Production, Bbl.¢ illions Cu. Ft.e 
a Field, County > , hee te} Sak geht he as 
4 o 
* & | Area Ar 
4 < 2 |Proved, Proved; x E os oS : 
= = © | Acres} To End During | Acres? | To End | During | 87°] 8 By 
2 ‘S of 1944 | 1944 of 1944 | 1944 | 33) 3 | ge 
o uy a 
4 (1,100) 
4 MipAdams, "Avene. ccc 2 chao sc abba den 1937| 1,220 | 4,756,367} 1,176,690 0 0 93) 10 1 
4 
a 
4 : (280) 
2 2| Akron-Wisner, Tuscola............... 1938] — 520 198,871| . 27,240 rewtet) 0 H7,|, 0.5 ae 
4 (0) 
3 3} Austin (gas), Mecosta................. 1935 aes 0 0|-2,200 | 5,738.6 0 291 o| 0 
3 4| Bangor, Van Buren.................. 1939 oo) 519,082 58,867 0 0 30; 5 2 
5| Bangor, (North), Van Buren.......... 1942 on 249,430 97,374 0 0 24) 4 4 
6| Beaverton (North), Gladwin........... 1935 re 685,813 18,900 0 0 31) 3 0 
7 Beaverton (South), Gladwin........... 1935 ca 538,958 79,420 0 0 23) 0 0 
) 
8] Bentley, Gladwin...3.0...5...- 0. eee 1937 (270) 914,884 94,130 0 0 47; 0 0 
9| Birch Run, Saginaw.................- 1934 re aoe 212,513 6,094 0 0 28} 0 0 
,760) 
10| Bloomingdale, Van Buren...........4. 1938 900) 5,990,761 125,284 0 0 244 0 12 
200. 
11| Breedsville, Van Buren....... eS oe 1943 220 122,046 62,465 ( 0 0 16 7 3 
3,360) | 
12| Broomfield (gas), Jsabella............. 1930 (4,680) 0 0| 4,260 8,523.4; 611.9) 63) 1 0 
13| Buckeye (North), Gladwin............ 1936 cm 15,370,874 318,058 266, 0 re 
,380) ; 
14| Buckeye (South), Gladwin............. 1936] 2,500 3,970,672 89,478 0 0 188} 0 9 
Po @edar, Oscedlas cps d- hie 2s «22 6B 1948} . 360 321,688 162,414 ee 0 0 9; 0 0 
: z 0 
UB Olanei(ras)s Clare vankisyce. cs ds eee 1929 (60) 0 0; ~=—400 . 712.6 0 91 Oo) 0 
ATOlare City, Clarevaec.G). soe! .s-- joe See 1938 660 29,451 4,057 0 0 2) 0 0 
18} Clare City (gas), Clare....0..0...-055- 1938 1,120) 0 0 600 1,388.2} 116.9 ip 0 0 
120. 
TOMOlavitons Arendciass ice. wae o> = ele etre 1936] 1,320 4,017,475 182,352 (800) 0 0 60 1 0 
"20| Clayton (gas), Arenac......... 9B? 1986] 50 o} o| 1,440] 4,353.2] 444.9) 31] oO} 3 
21| Coldwater, Isabella. .........-...0005 1944 (660) 68,429 68,429 . 0 0 9 9 0 
22| Columbia, Van Buren............0005 1938] 1,230 2,076,466 47,634 0 0 104 0 13 
23| Cranberry Lake (gas), Clare 1943 (180) nil 0| 4,500 835.5 832.8) 33] 12 0 
0 
24| Crystal, Montcalm........ 7,299,156 42,688 0 0 235) 0 1 
25| Crystal (gas), Montcalm. .. a 0 0| 240 553.2 64.7 Thine 1 
26| Deep River, Arenac.............-+0++ 735,981 735,931 (1,280) 0 0 15 0 
27| Deep River (gas), Arenac...........-. , 0 0 1,440 899.3) 343.4 0 0 
28) Deerfield, Monroe.............+++++55 391,153 34,893). 0 0 0 4. 
_ 29| Diamond Springs, Allegan 8 2 8 60 811,406 25,142 0 0 1 1 
SOleDort eA Wegan. vaca tec bron: 305,875 10,802 0 0 0 4 
31| Edmore, Montcalm..........--+-+.++5 ~~ was 450,424 9,203 0 0 0 0 
32| Edenville, Midland..............-.+++ 0! 1,202,422 28,656 0 0 0 0 
ApkERsexVille, Bayflanessaie loss sseeelner. 126,607} 126,607 0 0 8 0 
 84| Evart, Osceola...... % 5 Dew Spel ee 1,954,932 725,430 0 0 0 0 
35| Evart (gas), Osceola.....-......-+++++ 1 0 0| 4,960 1,105.8} 805.9 9 0 
36| Fillmore, Allegan.........-0..+00e0e0s 251,951) 240,310 0 0 34 1 
POT Wonk, Mecostam desea ne Mies ne ce «tutes 2,293,727| 1,486,010 0 0 17 2 
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Wells Producing? 
Dee. 1944 
Oil 
te 
3 
5 w |S 
Z| ‘S 
g| & | 8 
S| & | <4 
iis 672 
2) 0 oi -0 
3] 0 0; 0 
4; 0 18 | 0 
5| 0 19/ 0 
6| 0 16} 0 
7| 0 22] 0 
8) 0 43 | 0 
9} 0 25 | 0 
10} 0 82] 0 
11; 0 13 | 0 
12] 0 0 
13) 0 155 
14] 0 69 
15} 0 9 
16} 0 0 
17) 0 2 
18} 0 0 
0 45 
20) 0 0 
9 0 
22] 0 39 
23) 0 0) 3 
24) 0 18 
0 0 
26) 15 0 
27| 0 0 
28) 0 18 
29) 0 23 
30| 0 14 
0 
0 
8. 
0 
0 
x 
x 
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Producing Formation 


GAS DEVELOPMENT IN MICHIGAN DURING 1944 


Deepest Zone Tested? 
to End of 1944 


| Secondary Recovery” 


Gravity A.P.I. 
at 60°F. 


Name and Age? 
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Traverse 
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Detroit River 


Dundee } Dor 


Stray-Mar., Mis 
Traverse, Dev 
Traverse, Dev 
Dundee, Dev 
Dundee, Dev ° 
Dundee, Dev 
Berea, Mis 
Traverse, Dev 
Traverse, Dev 
Stray-Mar., Mis 
Dundee, Dev 


Dundee, Dev 
Dundee, Dev 


Stray-Mar., Mis 


Stray-Mar., Mis 
Stray-Mar., Mis 


Dundee, Dev 


Berea, Mis 


-Dundee, Dev 


Traverse, Dey 
Stray-Mar., Mis 


Dundee, Dev 
Stray-Mar, Mis 
Dundee, Dev 
Berea, Mis 
Trenton, Ord 
Traverse, Dev 
Traverse, Dev 


Traverse, Dey 


| Dundee, Dev 


Dundee, Dev 
Dundee, Dev 
Stray-Mar., Mis 
Traverse, Dev 
Dundee, Dev 


| Character* 


[y 


Ur vor 
oe WD ey WH WH | Porosity, 
pa 3 Kid Per Cent! 


Seis ee 2 


roma ODO ee ee ea ee 


ne, F't. 


Productive Thickness, 
Avg. Ft." Net 


of 


Depth to To 
| Producing Lo 


| 


PPP | Structure 


He bo bo 
See 
nNnuere 


2,534/12 
1,166/12 


3,703 


1,190 
1,293 


3,191 
1,016 
2,798 


1,495/11.3 
2,102) 9 
1,466) 3.5 
1,596} 4 
3,108} 4 
3,788] 8 
2,832/16.2 
3,757) 5.7 
1,425] 9.7 


1,525) 2.7 
3,850) 2.1 
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Sylvania 


Sylvania 


Detroit River 
Traverse 
Traverse 
Dundee 


L. Detroit River 


Sylvania 
Dundee 
Detroit River 
Detroit River 
Detroit River 
Detroit River 


Detroit River 
Detroit River 


Detroit River 


Dundee 


Sylvania 


Dundee 


Trenton 
Sylvania 


Detroit River 


Sylvania 


St. Peter 
Traverse 
Niagaran 
Dundee 
Dundee 
Sylvania 
Detroit River 


Sylvania-Bass Is. 
Detroit River 


Depth of Hole, Ft. 


g 


4,001 


4,042 
1,248 
1,060 
4,029 
4,977 
5,115 
2,760 
1,904 
1,300 
4,031 
4,696 


4,330 
3,972 


4,055 
3,865 © 


4,163 


3,759 


3,007 
5,201 


3,520 
4,311 


3,088 
1,571 


2,455 
4,015 
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TABLE 1.—(Continued) 
; : . Number of Oil 
ie solani Gas Production and/or Gas Wells/ 
$ Total Pr i ‘6 illi 
Field, County e ‘otal Production, Bbl Millions Cu. Ft.¢ 1944 
a 3 Area A 
& 2 |Proved, Browed ; £3 eS 
g Q | Acresh| To End During | Acres?|} To End | During | © Bey elle 
IZ Ss of 1944 1944 of 1944 | 1944 | 8) 2 | 3 
a g aa| € | 8 
a 5 Ea : 8315] 2 
f (800) 
38] Fork, (gas), Mecosta..............0.06 1943 0 0} 1,120 96.3 74.8 Oana 0 
89| Freeman (gas), Clare 1938 0 0 il 2,5 
PNRAREDE dats ecadanm nee « R 913.9 600.4 16 0 
40| Goodwell, Newago..........-...2-..05 1943] 1,240 691,757 407,871 0 0 30 y 0 
41| Goodwell (gas), Newago..........-.... 1943 oD 0 2,080 85.7 85.7 13) 13 0 
APtGratiot, Grattobe. ccs x\c otaeie o-<oresiyn oe 1927 er 228 0 0 0 3} 0 0 
AMET MEE HOCEATUD Sci sup ce < bein cle tne deen 1932 180 116,275 0 0 0 17 0 0 
(1,500) 
44| Headquarters, Roscommon-Clare....... 1941; 1,600 5,846,070) 1,211,892 0 0 44, 1 4 
AB Hilliards, Allegano2! <n. «ope nee os 1944} 300 54,535 54,535 0 0 15} 15 0 
46| Home-Edmore (gas), Montcalm........ 1938 0 4,160 | 5,594.7; 870.6] 31) 0 3 
AZ| Kawkawlin, Bay.:..4.:...0-+s-060-5° 1938| 5,000 2,183,054 725,129 0 0 124) 14 0 
(1,000) 
AS\ Tieaton, Isabella. /..... 4.000... cena sae 1929} 2,140 3,198,149 98,812 ) 0 0 81) 0 0 
49| Leaton (gas), Isabella...............4+ 1929 0 0 ( io) 185.6 0 12| 0 0 
400. 
50) Lincoln (gas), Clare. 0.0... eee eee 1938 (1,240) 0 ,720} 4,702.0) 1,075.8] 15} 0 0 
51) Marion-Winterfield, Miss.-Clare........ 1940 "400 3,429,037 377,096 0 0 42) 0 4 
2 r F (9,120) 
52] Marion-Winterfield (gas), Miss.-Clare. ..|1940 (190) 0 0) 10,400 9,396.0} 3,141.9] 83) 0 0 
53} Monterey, Allegan..............-.--- 1938 a 760) 412,797 16,242 0 0 28 0 
54| Mt. Pleasant, Midland-Isabella........ 1928 8,050 22,472,612| 284,657 0 0 447| 0 3 
- (250) : 
55| Muskegon, Muskegon................. 1927| 2,700 6,760,680 21,016 0 0 412) 0 0 
(420) 
56| Muskrat Lake, Van Buren............ 1941] 1,050 288,431 29,760 (720) 0 0 54; 0 8 
57| New Haven, Gratiot................-- 1935 0 2} 00} 7,200.9) 1,227.7) 53) 0 2 
58] Norwich, Missaukee...............5++ 1942} 1,480 211,976] 188,757 0 0 19] 12 0 
(1,800) 
Overisel, Allegan...........--es00-05- 1938 (6 an0) 2,261,590 86,178 0 0 155] 0 10 
60| Porter-Yost, Midland................-|1981 ve 41,294,599) 859,650 0 0 536] 0 
3 ) é 
61| Prosper, Missaukee.......-....+..++-- 1942 520 644,681 245,266 ) 0 0 13 0 
62| Ravenna, (gas), Muskegon............ 1936 (480) 0 0| 3,840 1,483.6 0 29; O 
Reed City, Osceola...........-...-.-. {1941 5,280 24,899,701] 5,194,216 0 0 | 188) 2 
; (3,520) 
64| Reed City (gas), Osceola...........-.. 1940 S&S 0 0| 4,320 | 9,161.7] 4,010.6) 29) 0 5 
65| Richfield, Roscommon...........-..--+ 1941) 920 218,207 68,960 eos) 0 0 15]; “3 0 
66| Riverside (gas), Missaukee............ 1940 G60) 0 0 3,200 1,733.4, 794.5} 17; Oj; 1 
* 67] Rose Lake, Osceola..........---.+-+-- 1948 (ea) 526,758 437,081 0 0 18] 10 1 
68| Saginaw, Saginaw..........-..-.-.255 1925 as 1,431,486 16,870 0 0 2820 0 
69| Salem, Allegan...........-.--.-55 .. {1937 2,500 3,126,615 78,285 0 | 0 206} 1) 26 
Boe ee ee aan 


os , La) ,. %os _— wee 
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TABLE 1.—(Continued) 


: Reservoir ‘ . Deepest Zone Tested? 
he tt Pressure, Lb. Joon Producing Formation ne 1944 
“i . | per Sa. In. 
< Ela 
Oil Fal oa g Pe) 
= =o £ ee 
Ae a8 eS = 
& call iar! Name and Age? | Peeat se i, ‘ Name Ss. 
Bice ts 2 [Else | 2 & | s3| slge| 2 = 
zl 2 | 8 = |B. [S| Be | BS 2 \gc|ae\2u) 3 4 
g| £ | Sale| 2 | #3 (8) es | Ss A |5é| FE/E S| 5 : 
S| 2 | 24/5] 8 | <7 |e] 52 | 28 Se ie de i ea. 
38] 0 5| 610 | 400 0 |0. |Stray-Mar., Mis |Sd | P |1,499| 7.2] A 
39] 0 0 | 13] 607 448 0 0 Stray-Mar., Mis Sd P | 1,486/12 A | Detroit River 3,957 
40} 0 18 | 0| 1,020 z 43.0 | zx Traverse, Dev _ DLs | P | 2,784) 2 A | Detroit River 3,562 
41] 0 0} 13) 411] 411 0 0 Stray-Mar., Mis 8d P /1,143) 9.9] A : 
42) 0 0} 0 z x r x Parma, Pen Sd P | 500/10 | A | Dundee 3,100 
43| 0 o| | « z x |a  |Traverse,Dev §|Ls | P |1,880]4.| A | Dundee 2,436 
40.9 | 0.22 | Traverse, Dev Ls P /3,285,5 | A . 
44) 0 | 39 | 0/1,500 | 368 |{] $8°9 | 272 | Detroit River, Dev |D | P [a'sasia | 4}| Sy!vania —_ 
45] 2 152} 0 z x z Traverse, Dev Ls P | 1,588} 1.2) A | Traverse 1,630 
46] 0 0 | 20) 515 | - 235 0 0 Stray-Mar., Mis Sd P |1,327} 6.7} A | Dundee ~ 3,700 
38.0 | 0.32 | Berea, Mis Sd P | 1,515/4 A 
47| x 1232] 0} 515 | 235 35.0 | x Dundee, Dey Ls P | 2,846/35.8) A>|St. Peter 10,447 
2 35.3 | 1.04 | Salina, Sil DLs | P |7,775] 6 A 
48) 0 43 | 0 = z 43.0 | 0.15 | Dundee, Dev Ls P |3,634| 7.5) A | Dundee 594 
49; 0 0} 0} 520) Ab 0 0 Stray-Mar., Mis Sd P | 1,239) 4 A 
50| 0 0 | 13} 607 | 444 0 0 Stray-Mar., Mis Sd P | 1,526/10 A | Detroit River 4,285 
44.0 | 0.5 | Traverse, Dev Ls P 13,140} 5 A ; 
51; 0 36 | 0/1,510 z 38.0 | x Dundee, Dev DLs | P |3,743] 3 | L. Detroit River | 5,100 
41.5 | 2 Detroit River, Dev | D P |5,014] 6 A 
52] 0 0 | 59] 554] 450 0 0 Stray-Mar., Mis Sd P /1,39219 | A 
53] 0 17| 0 x x 37.6 | z Traverse, Dev Ls P |1,638} 3 | A | Traverse 1,808 
54) 0 176} 0 z z 41.8 | 0.12 | Dundee, Dev Ls P | 3,536 aa A | Sylvania | 4,821 — 
37.4 | 0.56 | Traverse, Dev Ls P | 1,682} 3.5) A “lf 
BO) ae} oe sf e h{) Td | Ooo ee Le | P |aorolio.0| Af St Peter 4,754 
56 25 | 0 z x 39.2 | x Traverse, Dev Ls P | 1,283) 1.5) A | Traverse 1,332 
57| 0 0} 43} OAL Oy Stray-Mar, Mis | 8d P 915| 5 | A | Dundee 3,536 
x x undee, Dev 3,082) 5 A “op: 
58) = 192) 0 4 3 { £ z Detroit River, Dev | D P | 4,393) 4.2 A} Detroit River _ 4,628 7 
59] 0 83 | 0 z x 42.1 | 0.54 | Traverse, Dev Ls P |1,471| 3 | A | Detroit River 1,972 
60] 0 317] 0 x x 40.6 | 0.18 | Dundee, Dey Ls P |3,422/12 | A | Sylvania _ | 4,738 
61] 0 12 | 0} 1,402 x z |@ Dundee, Dev DLs | P |3,832| 4 | A | Dundee 3,947 
62) 0 0} 0} 720 z 0 0 Berea, Mis DLs | P |1,212/10 | A | Dundee 2,306 
x Pd Traverse, Dev Ls P, | 2,935; 5 | A 5 ‘ 
63| z 1832} 0/ 1,414 | 644 x x Dundee, Dev Ls P |3,492/ 8 | A}|L. Detroit River | 4,333. 
‘ 46.3 | 0.51 | Detroit River, Dev | D P |3,540| 7 | A 
64| 0 0 | 24) 4388 | 288 0 0 Stray-Mar., Mis Sd P }1,210;} 5 | A |L. Detroit River | 4,333 — 
65) 0 12| 0 x x 35.0 | x Detroit River, Dev | D P /4,191} 8 | A | Sylvania 4,440 — 
66] 0 0 | 16) 539 | 355 0 0° | Stray-Mar., Mis Sd P |1,831|15.7); A | Dundee - | 8,945 
67) 0 17 | 0/1,170 | 543 37.5 | 2 Traverse, Dev Ls P 3,125) 5 A | Detroit River 3,990 7 
68} 0 43) 0 x z 46.1 | 0.36 | Berea, Mis D&d | P |1,820/16 | A | Sylvania-Bass Is.| 3,985 
69] 0 128 | 0 x 2 38.3 | 0.56 | Traverse, Dey Ls P |1,587; 8 | A | Trenton 3,792 
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South. Monterey field, Allegan County, 
and Bloomer field, Montcalm County, 
apparently are minor Traverse discoveries, 
which, however, in the next year or two 
may develop into larger producing areas. — 

Pinconning Field——Pinconning field was 
a discovery by the Shell Oil Co. after 
detailed seismograph work. Dry-hole off- 
sets make it appear that seismograph work 
in this area may have made it possible to 
discover a one-well oil field with the first 
test. 

Bellyachers Field.—Bellyachers field was 
a discovery that may be well named, as it 
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appears to be a small area of doubtful 
commercial value. 


DEVELOPMENT IN OLD FIELDS 


The most active development during the 
year in the old areas was in the Fillmore 
field, discovered in 1943. During 1944, 
thirty-four additional wells were com- 
pleted, which extended the producing area 
northwestward. 

In the Adams field, 10 additional pro- 
ducing wells during the year extended this 
field northward. 


= TABLE 1.—(Continued) 


Oil Production Gas Production andor Hens r 
Total Production, Bbl.¢ Millions Cu. Ft.¢ 1944 
Field, County E } 
ie i, 5 | Area Area, ae 
4 .2 |Proved, Proved, aed Es ¥ 
g A | Acres’) Toknd | During | Acres? | To End | During] S-| 3 | 8 
Zz cS of 1944 1944 of 1944 | 1944” 33) 2/4 
a a g a| g 3 
5 - Opole 
(830) y ‘ Fi 
70| Salem (New), Allegan..........0.00-- 1938 1100 3,696,325] 174,220 ¥Pa o | 104] 0 
Mra Sauble, Lake. us cbedic. cd. 2. 2be0.s 1942 oo, 61,436} 12,344 0 0 5| o| o 
4 900 
-. 72| Sherman, Isabella........ en 1936} 1,220] 4,266,151] 91,100 Gis 0 0 96| 0 
73| Six Lakes (gas), Mecosta...........0.. 1934 0 0| 10,280 | 39,910.9] 4,385.3) 247; 0 | 26 
: (950) 
_ 74) South Tallmadge, Ottawa............. 1939 hoes 410,402} 50,497 0 0 62} of} 1 
P 75| Temple, Clare....2..0..0..00c0eseees 1938 2710 13,935,889] 392,336] 0 o | 16 of 7 
900) 
76| Trowbridge, Allegan............--.++. 1941 wee 193,733 24,067 0 0 By!) 4 
BORG ron ietibellic #25060). helso- Soctsbck 1980) 1,100] 4,524,107] 64,025] 0 rte be) eer a 
~ 78| Vernon (gas), Isabdlla.......2...20000- 1880 50 0 o| 920] 1,484.0, 4.9] 11) 0] 4 
7a liqalker; Kenty.cx thvcuis siotlsoeneeisn kes 1938] 5700 | 9,821,859] 357,020 0 0 | 494] 0 | 23 
: : (4,500) 
80] West Branch, Ogemaw.............-+- 1933} 5,000} 5,457,191 270,860 0 0 258) 0 1 
(370) 
81] West Hopkins, Allegan.............-- 1941] 480 373,774 18,979 0 0 Bil) Ors “% 
q a Wenticid Perea Rife ial, RR 1938] 80 54,050 2/690 0 eof 8 
83] Winfield "(gas), Montcalm..........2.55 1938 hes 0 2,660} 3,111.5) 510. 0 0 
| Wise i 2,114,875} 209,317 0 0 68} 6| 2 
Be SA Wise, LEGQDEl,. <:0a)s vis osie's ovlewieie acls ce 1938} 1,600 (640) 
© 85| Wise (gas), Jeabélla........2.le.cccees 1938 0 o| 960] 999.3} 275.3} 6/ of o 
: a (280 
0 7-0 |e0 
86| Woodville, Newago.........s02e+20e08 1943} 400 122,846 53,940 most) 0 
87| Woodville (gas), Newago........-...+- 1943 ea) ; 0 0} 2,240 178.5] 178.5) 13] 8 il 
88| Wyoming Park, Kent..........-..-.-- 1939 ee 121,293 9,341 0 0. 21; 0 4 
1,74 0 0 15) 0} 3 
89 Zeeland (South), Ottawa..........000- 1942] 4 ee 020 be 2 gee RA ban I eee ora 
4 ee TROT ie aes RON i 239, 641,580| 18,526,660 140,822. 0| 21,228.3| 7,043] 307 | 251 
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The Goodwell field added 12 additional 
oil wells from the Traverse lime. 

In the Kawkawlin field, 14 additional 
Dundee producers were completed during 
the year. This new development was 
largely at the southeastern end of the field. 

The Rose Lake field, discovered in 1943, 
was extended by 1o producing Traverse 
wells completed in 1944. 

The Norwich field was extended a mile 
or more to the southwest by the completion 
of 12 oil wells to the Dundee and one 
Traverse producer. 

Reed City, which in previous years was 


OIL AND GAS DEVELOPMENT 


IN MICHIGAN DURING 1944 


under active development, had only two 


new producers for the year 1944. 

Cranberry Lake and Goodwell gas fields 
were under active development during the 
year. 


Witpcat DRILLING 


The number of wildcat tests increased 
during 1944 as compared with the previous 


year; 283 wildcats were drilled, which is — 


54 greater than the number completed in 
1943. Of these, 260 were classed as dry holes, 
which were spread over 47 counties. As in 
the past year, there was great wildcat 


TABLE 1.—(Continued) 


al ay AE om tee 


a en eet Tonk aig ab oe rae A 


istered rer Lb. Sr bie e Producing Formation sea toe 
oil e z i z 
° ts c/o, ol 
, g| 2 | as le2 4 
Z o % = ae e Name and Age/ 4 se By e: . Name a 
a) 2 | 25/8] 2 | 25 \s| 3 | 24 | 8 (88) se\e<| a 
70| 0 Traverse, Dey P A | Detroit River 1,968 
71! 0 Traverse, Dey Pr A | Sylvania 3,765, 
721 0 Dundee, Dev P A | Sylvania 4,994 
73) 0 Stray-Mar., Mis P A | Detroit River 3,790 
74) 0 Traverse, Dev * P A | Traverse 2,030 
75| 0 Dundee, Dev P A | Sylvania 5,462 
76] 0 Traverse, Dev re A | Detroit River 1,645 
77| 0 Dundee, Dev P A | Dundee 3,899 
731 0 Stray-Mar., Mis ny A | Dundee 3,899 
79| 0 Traverse, Dey P A | St. Peter 5,222 
so 0 fermi ; A} Satna i 
Be omic. (| EAE [4 [Bare | ae 
84| x Dundee, Dev P |3,702/10.5| A | Sylvania? 5,205 
85] 0 Stray-Mar., Mis P / 1,249] 5 A 
se} 0 Traverse, Dev P | 2,822) 4.5] A | Detroit River | 3,534 : 
87| 0 Stray-Mar., Mis P | 1,187|14.5] A 
8s} 0 Traverse, Dev P |1,191 6 | A | Detroit River 2,255 a 
89] 0 Traverse, Dev P | 1,494) 2.1] A | Detroit River 2,053 : 


AON 


iy 


{ 


VS a isk he 


‘y 


ik 


_ ee eT ee 


EK ON ey NNT MRS MAGN 


See We yea Sy 


fr 
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TABLE 2.—Summary of Drilling Operations in Michigan 
ere ee eee EE SRC A ee 
Important Wildcats Drilled in 1944 


‘ Initial 
Location Production js 
per Day S 
Bas Detoet a 
oe fs eepes' ~@ 
| County ™ || Horizon Drilled by mel ae Remarks 
4 2/5] Tested a er ye 
g BS 4 Oil, | «| & a 
‘Sec.| Twp. | Rge.| Q Joa U.S. lG#]9.8 
a 4 ls Bb. = |23 
2 oe Q on 
3 a [A 5°16 : 
ae af 2 et 
1| Allegan....... 4] 3N/12W}1,577 Traverse Chas. Cook-Del| 290 0 xz | Discovery well, Hil- 
Fortney liard’s field 
2) Allegan....... 27 | 3N | 13 W/ 1,624 Traverse Allan W. Win-| 28 0 z | Oil discovery in South 
chester | Monterey township 
3| Arenac....... 8|19N!/ 4E | 2,840 Dundee Basin & Don Ray- |2,500 | 0 x | Discovery well, Deep 
burn River field 
CBC aes ane 7/14N] 6E 42,881 Dundee United Drirs. &| 114 0 x | Discovery well, Essex- 
: Prod. Inc. ville field 
ODay Men ar: 34 | 15N| 4E |7,976 Salina Gulf Refining Co. 0 0 az |Second deep test in 
Kawkawlin field. Un- 
successful in Salina gas 
zone 
6) Bay... 04... 2/16N) 4E /3,012 Dundee Shell Oil Co: 1,200est.| 0 | x | Large Dundee discovery 
; in Pinconning township 
7| Chippewa..... 7|41N] 7E /1,050 Trenton E. R. Morris 0 0 xz |Trenton test, Upper 
Peninsula 
8} Isabella....... 33 | 15 N | 6 W | 4,994 Sylvania Pure Oil Co. 0 0 x Pyle test, Sherman 
ie 
9| Isabella....... 33 | 16N] 6 W | 3,698 Dundee Sohio Petroleum Co.| 200 0 | i464 a ays well, Cold- 
water fie 
10) Lapeer........| 21 | 10N | 10E | 3,315 2 Sylvania eae Produc- 0 0 z | Sylvania test 
a ; ing Co. 
11] Lenawee...... 32 | 88 | 5E |3,902 | S| Basement Walter C. Eckert 0 0 z | Reached Basement com- 
3 ash ee Sun Oil C 81 0 hae d 
12) Mi Sek 24N W | 3,143 |—| Dundee un Oil Co. x raverse producer ex- 
12) Missaukee 16 5 AA tending Norwich field 
13] Missaukee....| 12 | 24N | 5 W | 4,477 L. Detroit Sun Oil Co. ; 0 5 z | Commercial gas produc- 
River tion in L, Detroit River 
in Norwich field 
14| Montcalm....| 32 | 9N| 5 W | 2,660 Traverse H. L. Wadsworth 225 0 z |Large Traverse discoy- 
ery in Bloomer town- 
- ie A Face Monteales County 
pape aes. 15 N | 15 W | 3,400 Sylvania inclair-Wyoming 0 a | Sylvania test 
" eee tee - 22N!/ 4E | 4,537 Sylvania? Sun Oil Co. 0 0.7) « na test discovered 
gas in Berea 
, AD Picyess 9} 6N/17E | 4,948 Cambrian?? | Mueller Brass Co. 0 0 z | Cambrian? test 
a oe ate 5 | 13N] 9E | 4,138 ae Hoes opens Co. ‘ x pylon ea ” 
; vania ell Oil Co. x eep test. Many show- 
19| Tuscola....... 16 | 18 N/11E | 4,194 y ings stimulated activity 
in area ; 
20| Van Buren....| 18 | 15 | 15 W / 3,007 Trenton Harris Oil Co. 0 Oe siepton test, Columbia 
e 
21| Washtenaw...| 16 | 1S | 7E | 6,410 Basement Wm. H. Colvin 0 0 | a | Reached Basement com- 
complex 5: plex 
22| Wayne....... 16} 458 | 9E | 4,050 Basement Voorhees Drilling 0 0 | a | Reached Basement com- 
a complex Co. plex 
a LEE EEEE ya SSSSss Saag neeeeeeee 


Number of wells drilling Dec. 31, 1944. ~ 
Number of oil wells completed during 1944 
Number of gas wells completed during 1944 
Number of dry holes completed during 1944 


“ 
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activity in the southwestern part of the | 
state; Allegan, Ottawa, and Van Buren 
Counties were particularly active. In 
the central Michigan basin, counties 
having the greatest number of exploratory 
tests were Mecosta, Arenac, Isabella, 
Osceola, Montcalm, and Newaygo. The 
most important result of these wildcat 
activities was the development of» the 
Deep River field in Arenac County, the 
Coldwater field in Isabella County, and 
the Essexville field in Bay County. Tests 
into the Basement rocks in the southeastern 
part of the state that were under way at the 
end of 1943 were finished as dry holes in the 
Cambrian or pre-Cambrian in St. Clair, 
Lenawee, Washtenaw, and Wayne Counties. 
A test drilled by the Sinclair-Wyoming Oil 
Co. in Oceana County was drilled to a total 
depth of 3400 ft. and penetrated go ft. of 
Sylvania sandstone, which showed traces 
of oil and gas. The Gulf Refining Com- 
pany’s second deep test in the Kawkawlin 
field, drilled to 7976 ft. in Salina, was the 
deepest hole of the year. 


EXPLORATION 


Two major companies continued seismo- 
graph exploration in Huron, Tuscola, and 
Sanilac Counties of the Thumb area. 
Core testing for structural markers beneath 
the glacial drift was done in 29 counties of 
the state and 197 core tests were reported 
as completed during the year. This was a 
reduction of nearly one half over the 


_ number of tests drilled in 1943. Coldwater 


field, of Isabella County, was discovered 
as a result of core drilling done in 1943. 
The Pinconning field was discovered by 
the Shell Oil Co.\as a result of detailed 
seismograph work. Acreage held under 
lease as a result of various types of ex- 
ploration showed an increase of. nearly 
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500,000 acres from 2,900,000 acres at the 
end of 1943 to 3,280,000 acres. at the end 


of 1944. 


PRORATION 


All flush fields were produced under 
State proration throughout the year with 
daily allowables in barrels per well. 
These are listed in Table 3, in which the 
first figure in each column applies to 20- 


acre units and the second figure in each 


column to 4o-acre units. 


TABLE 3.—Daily Allowables 
BARRELS PER WELL 


Field Jan. 1 | June 1 | Sept. 16} Dec. 24 
Adams..... s+. {I1§0-262/150—-262| 125 125 
Headquarters. . .|125—218|125—-218] 125—218|125—218 
EVAL ee coders 86-150] 86-150} 86-150! 86-150 
Fork. anes spistek 86-150 125 125 125 
Goodwell....... 150|" 150) Dropped 
Prosper.«<s. sis. 86—150| 86-150} Dropped 
Reed City...... 100—175|/100-175| I00—175|100-175 
Rose Lake...... 150-262 150 150 150 


PRICES 


Prices have remained essentially un- 
changed with Midland Grade at $1.44 
and Sherman Grade at $1.39. Goodwell oil 
continued to bring $1.48 and Headquarters 
oil was boosted from $1.39 to $1.48: A 
rate of $1.44 was established on crude from 
the Fork field and $1.27 on crude from the 
Deep River field. 
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Oil and Gas in Mississippi during 1944. 
By H. M. Morse* 


THIS report on oil and gas development 
in Mississippi covers the period from Jan. 
I, 1944, to Dec. 31, 1944: 


SAaLt Domes 


During the year six salt domes were 
drilled for sulphur, but no commercial 


_ sulphur deposits were found. One salt 


dome, the Bruinsburg, in Claiborne County, 
has produced gas at 935 to o4o ft. in 
Moody’s Branch marl. The Stringer salt 
dome in Smith County and the Ruth salt 


-dome in Lincoln County both had a slight 


showing of heavy oil. Other salt domes have 
been dry. In addition to the Bruinsburg 
dome, the Allen salt dome, in Copiah 
County, and the Richton salt dome, in 
Perry County, were discovered in 1944; 
also the Sumrall dome, in Covington 
County. 


New O1 FIELps 


Baxterville Oil Field—The Baxterville 
oil field was discovered by the Gulf Refining 


mcorin sec. 7, T. 1 N., R. 16 W., Lamar 


County. At the end of the year this field 
had one oil well, with two active operations. 
Production for 1944 was 1047 bbl. of oil. 
Gwinville Field—Gwinville field was 
discovered by S. W. Richardson, in sec. 24, 
T. 9 N., R. 19 W., Jefferson Davis County. 


- This discovery well was a gas-distillate 


well, the oil being crystal clear. At the 
end of 1944 there were two gas wells and 
one oil well in the field. The oil well is 


approximately 2!4-miles from the gas- 


Manuscript received at the office of the 
Institute April 4, 1945. 
*Supervisor State Oil and Gas Board, 


Jackson, Mississippi. 
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- distillate wells. Gas production was 55,801 


M cu. ft. and the distillate production was 
2644 barrels. 

Heidelberg Oil Field —The Gulf Refining 
Co. discovered the Heidelberg field in 
sec. 30, T.1 N.,R. 13 E., Jasper County, in 
January 1944. This field has by far exceeded 
the other 1943 and 1944 discoveries, having 
approximately 56 oil wells, 7 dry holes, 
and 10 active wells at the end of the year. 
Production to Jan. 1, 1945 was 1,441,102 
bbl. of oil. 

Mallalien Oil Field—The California 
Company discovered the Mallalieu oil 
field in sec. 10, T. 7 N., R. 8 E., Lincoln 
County. At the end of the ‘year there was 
one well in the field with three active 
operations. Production was 32,303 bbl. of 
oil. 


Oxp Oi FIELDS 


Brookhaven Oil Field, in Lincoln County, 
has one oil well, which produced 2590 
bbl. of oil during 1944. 

Cary Oil. Field, Sharkey County, has 
only one producing well, which produced 
11,818 bbl. of oil during the year. 

in Cranfield Oil Field, Adams County, 
1x oil wells and two gas-distillate wells 
were drilled in 1944 and there were five 
active wells on Dec. 31, 1944. The total 
production for the year was 525,422 bbl. 
of oil. The gravity of the oil is 40° to 
54.0". 

In Eucutta Oil Field, Wayne County, 34 
oil wells were completed during 1944. 
There were five dry holes and six active 
wells at the end of the year. The field 
produced 454,332 bbl. of oil, and the 
average gravity is 25°. 

Flora Oil Field, Madison County, pro- 
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duced 5276 bbl. of oil during the year. and Yazoo Counties, six oil wells were 


No new wells were added. 
Tinsley Oil Field, Yazoo County, has a end of the year. The field produced — 


total of 313 wells and produced 11,802,564 2,141,751 bbl. of oil in 1944. 
bbl. of oil. This figure shows a steady 
decline in production over the previous 
year. No new wells were drilled, and no | 


new discoveries were made. 
In Vaughan-Pickens Oil Field, Madison were drilled in the state, and 35 were 


TABLE 1.—Oil and Gas Production in Mississippi 


3 
. 
, 


drilled and there was one active well at the ‘ 


WILDCATS 


During the year, 65 dry-hole wildcats 


Number of Oil 
Oil Production Gas Production and/or Gas 
Wells! 
Field, County ° Total Production, Bbl.¢ Millions Cu. Ft.¢ 1944 
3 Area Area” =" a 
| P| Proved, F Proved, _ |Sa13/ 
3 «| Acres | ToEnd | During | Acres? | ToEnd | During} Ss| 3 | & 
. 8 of 1944 1944 of 1944 | 1944 | Ba] & 3 
¢ B 
s Sa SFIS |= 
1 Baxteryille, Lamar. oe 0 done lectk nace 1944 40 1,047 1,047 1 1 0 
2| Brookhaven, Lincoln. ............0+ 1943 40 19,301 2,590 1 0; 0 
SiCary; Sharkey Peg. wow acate ck eee es 1941 160 42,302 11,818 5 is Oe 
4| Cranfield, Adams...............++0- 1943 480 538,313 525,422 13 | 124°0 
DI UCUtta; WAYNE... o necece Tact: 1943) 1,360 455,995 454,332 35 | 34 
6| Flora, Madison.............00.000005 1943 80 9,990 5,276 3 1 
7| Gwinville,! Jeff Davis. ............... 1944 80 2,644 2,644 55.8 55.8 2 2 
8] Heidelberg, Jasper. .........0sc.00005 1944] 2,200 1,441,192} 1,441,192 56 | 56 
9} Mallalieu, Lincoln..............00000 1944 2,303 32,303 1 1 
10} Tinsley, VAl00 Rie. e raid deed dale dole 1939} 9,840 | 76,848,513) 11,802,564 346 | 0 
11} Vaughan-Pickens, Yazoo, Madison..... 1940} 1,640 4,534,234) 2,141,751 42/1 8 
12} Bruinsburg Dome, Claiborne........... 1944 40 9.5 9.5 1 1 
13] Jackson, Rankin, Hinds.......-.......|1930 7,500 115.623 852 218 | 0 


Dec. 1944 of Oil* 


Wells Producing? | Character ‘ 


A : Deepest Zone Tested? 
Producing Formation to End of 1944 


aPrset 
Arti- ak eke at 
ficial 60°F. 


Line Number 


Name and 


peoek to 5 Depth 
Age? Character* ft dls ‘teh Name of Hole, 
Zone, Ft.” Ft. 


i 


a 
RPOoCacoonre 
a or me pera 8 reli ae 


Li ood 0 14.7-15.8 
2} 0 1 27 
Bleak 0 24 
4) 13 0 40-54 .9 
5] 3 31 18. 8-25 
6) 0 1 26 
7 54.8 
8] 24 82 19.1-26.7 
ee 0 38 
10} 0 313 28-49. 6 
il) 64 37 39.9 
12 1 
13 18 


Tuscaloosa 
Selma chalk 


Tuse., M. sand 
Selma chalk 
Tusc., Cre 

| Eutaw, Cre 
Tuscaloosa 


Selma C., Eut. and Tuse. 


Eutaw, Cre 
Moody’s Branch 
Selma, Cre 


Mar. Tuse., M. sand 


Wilcox and Tuse., Hoc 


2,420 D_|L, Cretaceous 


of ag i oa heads and explanation of symbols are given on page 258. 
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TABLE 2.—Summary of Drilling Operations in Mississippi 


Important Wildcats Drilled in 1944 


Location 
County Dow Surface | Deepest Horizon 
: : Ft. | | Formation Tested 
Sec. Twp. Rge 
j MMC IDORME GED <(.cicsi17 civteleceore-k teary eins See 1&2 11N 1W 2,324 Salt 
aE ONG Ha eier etree Matec eared Aaa Saye Sore ne 2 10N 5E 10,218 L. Cretaceous 
Q ok BENE uae ies cigs overuse cis Gibhcla Hoye Ban entyous 16 11N 5H 10,502 L. Cretaceous 
Op Usa leer area aces oh cs sie ce alates sigs lo ciedins = 8 9N 7E 10,226 L, Cretaceous 
DINGS RSE Betbin c SORE SDC ee DIOCESE eo erate 19 1N 12 W 9,872 L. Tuscaloosa 
BIBL OMTERUS yar; tldieise ret e gases seals gee ealelare als 20 18 12 W 8,551 L. Tuscaloosa 
TRESS > Ree 28 25 Go saad OPA nS aes OO RCOETE 30 1N 13. E 6,578 a= Tuscaloosa 
_ 8) Jefferson Davis....................2.00000. 24 9N 19 W 9,967 $ L. Tuscaloosa 
Bee SfetersOn Davis... ciie ks cn ae aid bene 31 6N 18 W 11,638 Pa L, Cretaceous 
Seep DeftersOn: Davis. <0. 05 ele ces cies tte ein aisle 34 9N 18 W 9,433 L. Tuscaloosa 
AGU OTR RUS Sales yeroth & OGRIERE APEC eT aens Eien ae 16 9N 10 W 7,784 Eutaw 
CEA ET eS ee es ee ee 25 8N 10 W 7,815 Tuscaloosa 
RU LORTS (6 aoe Saco nema oece Sebo ee ate Seon ao 7 1N 16 W 9,080 L. Tuscaloosa 
Be Lincoln. oye. eee eae ne ee cnelee ee 10 6N 8E 10,642 L. Cretaceous 
STIG Tae eboodbedorbac csr Sbedtecoossoome 19 10 N 4E 5,169 Eutaw 
Be 16) Madigon...... 2.20000 cence eens eee eres 20 11N 4h 5,176 Eutaw 
MAC TESN AIST: ae ie a a a 13 7N 4E 12,005 L. Cretaceous 
a nner e eee ase 2 ye ee ee a de 


z Important Wildcats Drilled in 1944 
i Initial Production Pressure, Lb. 
% per Day Choke or Per Sq. In. 
Drilled by Beat Remarks 
' : ; S« Fractions 
4 eae . 8. Gon, Mallives of an Inch Casing | Tubing 
: f 1464 ize : 
1} Sun Oil Co. 14,000 1864 406 406 | Discovery, Bruinsburg Dome 
a : 2464 - 

2| Amerada Petr. Corp. Dry hole 
4 3] Carter Oil Co. Dry hole 
__ 4| J.B. White & Big West Drill. Co. Dry hole 
___ 5| Humble Oil & Ref. Co. Dry hole 
_  6| Morgan & Hager Dry hole 
_ 7| Gulf Refining Co. 408 36 | Heidelberg discovery 
_ 8/8. W. Richardson 5,000,000 yy 3,000 2,900 | Gwinville discovery 
_9| Sinclair Wyoming Oil Co. Dry hole ae: 
3g Gulf Refining Co. 400 14,000 gto 4 2,850 2,750 | Extension of Gwinville 
- 11} Gulf Refining Co. Dry hole 
i 12| Sinclair Wyoming Oil Co. ; Dry hole __ 
13} Gulf Refining Co. 500 238:1 52 1,200 | Baxterville discovery 
14} California Co. 374 Y 3,200 | Mallalieu discovery 
15] Vaughey & Vaughey Dry hole 
16} Carter bil Co. Dry hole 
17] Phillips Petroleum Co. Dry hole 


i In Proven Fields | Wildcats 
‘ 
Number of wells drilling Dec. 31, 1944............. css eee essen nee e teen eee ceee es 35 31 
Number of oil wells completed during 1944.............e ce eee ese v eee e teen reer ees 112 
Number of gas wells completed during 1944...........--.. cesses esse teen este eeee 5 
Number of dry holes completed during 1944.....-..- 26... see eee e seers eee e teen eens 18 65 
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active on Dec. 31, 1944. These wildcats 
were drilled in 42 different counties. 


YEAR OF 1945 
_ This year should discover several new 
fields, and a great many oil and gas- 
distillate wells should be added to the 
present expanding fields. The geophysical 
activities of 1942 and 1943 should pay off 


t 


in a number of new discoveries for the ye r 
of 1945. Several deep test wells will b 
drilled in the Tinsley oil field to ascert : in 
the production possibilities of the Lo 
Tuscaloosa, and these wells will | 
penetrate the Lower Cretaceous. 
drillings will be a combined effort « 
several of the producers in the al 


field. 


S$ 


- Development of Oil and Gas in Missouri in 1944 


By FRANK C. GREENE* 


~_ Drirzinc in Missouri in 1944 was nearly 
treble the rate of 1943 because of con- 
tinued development of the Tarkio pool 
in Atchison County and the preparation of 
a pool in Jackson County for a water- 
- injection project. 

- The pipe line from the Prairie Point 
z gas pool in Platte County was in operation 
4 throughout the year of 1944, but several 
4 of the shallow oil pools in Cass and Jackson 


- Counties were off production during much 


- of 1944 because of a shortage of help. 


, 
L 
4 
: 
; 


Published by permission of Edward L. 
Clark, State Geologist. Manuscript received 
at the office of the Institute April 3, 1945. 

* Geologist, Missouri Geological Survey, 
Rolla, Missouri. 
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Table 1 gives a summary of activities 


‘by counties. The total footage drilled was 


41,475 ft., of which 21,187 ft, was by 
rotary tools and 20,268 ft. by cable tools. 


TABLE 1.—Wells Drilled for Oil and Gas and 
Water Injection in Missouri in 1944 


Ne i ae Water- 
er oO er oO injec- 
County Oil | Gas | PYY | tion 
Wells | Wells Wells 
Atchison se cersetapm ses 8 5 
Caldwell ances ie oe I 
HELO] the <3 2) oteltteceveahontite 2 
Packsorivscreciswewiee 17 3 9 10 
Plattienigs tris sates 2 4 
Totalein sic itcte ohiees 25 5 21 10 


Petroleum Development in Nebraska in 1944 
By E. C. Reep* 


DRILLING activity in Nebraska con- 


tinued to decline during 1944. Nine tests: 


for oil and gas were completed during the 
year and four wells were drilling at the 
close of the year. Four wells were drilled 
in Richardson County, three in Hitchcock 
County and single wells were drilled or 
drilling in Butler, Gage, Holt, Nemaha 
and Scottsbluff Counties. Only one of the 
completions resulted in commercial pro- 


Manuscript received at the office of the 
Institute May 10, 1945. 

* Nebraska Geological 
Nebraska. 


“Survey, Lincoln, 


to at dR deen 


we, — 


duction, the others being abanddnes as 


dry holes. 

A number of ypu test holes 
were drilled in the state by the Stanolind 
Oil and Gas Co. and the Sinclair-Prairi 
Oil Co., in Johnson, Otoe, Chase, Dundy — 
and Pete Counties. | 

No new fields were discovered during 
1944 but the limits of the Barada field, 
Richardson County, was extended a short — 
distance southward. 

Oil production continued to drop and 
about two thirds as much oil was produced 


~in 1944 as in 1943. 


ie 
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; : 
TABLE 2.—Summary of Drilling Operations in Nebraska 
Important Wildcats Drilled in 1944 
Initial 
Location ioe 
Total Surface Deepest r 
Count Depth, ; Horizon Drilled by y Remarks 
y Et. pacmintion Tested ue 
8 Twp.| Rge. Alo 
a Mee Bbl. 
1| Butler...... SE-NW 29 |16N | 2 E | 2,489 a on| Pre-Cam Bellwood Syndicate Dry and abandoned 
retaceous 
2| Gage.......] NW-SW 16 | 3N/ 5E Pleistocene on Ellis Oil Co. Drilling 
Cretaceous 
3| Hitchcock. .| SW-SW-SE | 2 N |33 W | 4,704 Pemiccens on| Pre-Cam Texas Co. Dry and abandoned 
35 ertiary , 
4| Hitchcock. .|SW-NW-N W| 2 N |35 W | 4,663 ae on| Pre-Cam Texas Co. Dry and abandoned 
22 ertiary 
5| Hitchcock..| SE-SE-SW | 4 N |35 W| 5,0154 Puitoctes on| Pre-Cam Texas Co. Dry and abandoned 
29 ‘ertiary 
6) Holfs... 5. C-N4 32 (33 N |11 W Alluvium on Winn & Shaner ~ Drilling 
Cretaceous 
7| Nemaha NW-NW 23 | 6 N |13 E | 1,970 co on | Dev-Hunton | Dan Short et al. Dry and abandoned 
ermian 
8| Otoe....... NW-SE 21 | 7N /|12 E | 1,158 Powe on| Pre-Cam Woodward Oil Co. Dry and abandoned 
ennsyl- 
9| Richardson .| SE-SE-SE 34] 3 N |15 E | 2,570 oa a on| Dev-Hunton | Peters & Bates Dry and abandoned 
ennsyl- 7 
vanian | 
10) Richardson . eo rete 3.N |16 E | 2,644 Soci gy on| Dev-Hunton | Lee Bates et al. Dry and abandoned 
: ennsyl- ; 
vanian 
11) Richardson .| NE-NE-NW | 2 N |16 E | 2,450 | Pleistocene on} Dev-Hunton | Monebia Dey. Co. |50Est.| Producer, Barada 
1 Pennsyl- field 
ee vanian 
12] Richardson .| N44-NW 36 | 3 N |16 E | 3,215 | Pleistocene on| Ord-Viola _| Skelly Oil Co. Old Producer deep- 
Pennsyl- ened. Dry and 
vanian abandoned 
13] Scotts Bluff | NW-SW 6 (20 N |54 W Tertiary Fuerst Oil Dev. Co. Drilling J 
eS ee ee ee ee ee ee Ee ee 


2 In Proven Fields | Wildcats 
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Oil and Gas Development in New Mexico in 1944 


By Joan M. Ketry,* Mremeer A.I.M.E. 


New Mexico produced 39,475,388 bbl. 


of oil in 1944, the greatest amount in one 


year in the oil history of the state. This 
production was 593,046 bbl. or 1.25 per 
cent more than in 1943. New Mexico 
retained its position as the seventh largest 
oil-producing state. 

The maximum per well allowable on 
Jan. 1, 1944 was 48 bbl. daily and at the 
end of the year it was 45 bbl. daily. Alloca- 
tions as set by the New Mexico Oil Con- 
servation Commission closely followed the 
recommendations made by the Petroleum 
Administrator for War. The average daily 
pipe-line runs were within 4 per cent of the 
allocation. Production by counties was as 
follows; Lea County, 33,509,548 bbl.; Eddy 
County, 5,504,498; Northwestern New 
Mexico 461, 342. 

Drilling activity for New Mexico in 1944 
was well above that of 1943, with 362 com- 


' pletions. Of these, 283 were oil wells, 12 


" 


gas wells and 67 dry holes. The ratio of 
dry holes to producers, about 1 to 4; was 
an improvement over 1943. 

Wildcat drilling during 1944 was re- 
sponsible for the discovery of six new fields 


and the extension of two present producing 
_ areas. 


' Drilling records were established in New 
Mexico during 1944 with the deepest pro- 
ducer ever completed, the Humble Leonard 
Oil Company’s No. 1 at 11,969 ft., in the 
Ellenburger section of Ordovician age 


«near Jal, Lea County. 


i. 


—_ 
. 
. 


Manuscript received at the office of the 


_ Institute May 22, 1945 


* Production Superintendent, G..P. Liver- 
more, Inc. Lubbock, Texas. 


SOUTHWESTERN NEW MExIco 


Lea County 


The discoveries in Lea County during 
1944 were as follows: 

West Lovington field, where Fred 
Turner, Jr. drilled his No. 1 State B in C 
SE SW sec: 4-17-36 and completed it for 
122 bbl. of oil in 314 hr., in the San Andreas 
section of Permian age. 

The Tonto field, where the Texas Com- 
pany completed its No. 1 Baskin at a total 
depth of 3586 ft. in Seven Rivers lime of 
Permian age, with an initial production 
of 254 bbl. of oil in 21 hours. 

The Drinkard area, where the Gulf Oil 
Corporation’s Drinkard No. 1 flowed 782 
bbl. of oil in 14 hr. from the Yeso section 
of lower Permian age, thus opening the 
first lower Permian production in the state. 
The total depth of this discovery was 6508 
ft. and oil was 38.8° A.P.I. gravity. 

The Dublin area, where the Humble Oil 
and Refining Co. established a drilling 
depth record of 11,969 ft. drilling and 
completing its No. 1 Leonard Oil Co. well 
in the Ellenburger lime of Ordovician age. 
This well flowed 221 bbl. of oil per day, of 
48.9° A.P.I. gravity oil. It is in sec. 12- 
26-37. 

The new pay horizon discovery of the 
Continental Oil Co. in the Skaggs area, 
where the company completed its Skaggs 
B-23 No. 2 in sec. 23-20-37 for 236 bbl. of 
oil in 21 hr. from the Wolfcamp section 
of lower Permian age, at a total depth of 
7725 ft. This well was drilled to granite at 
10,465 ft. and plugged back to the Wolf- 
camp for a new pay zone completion. 
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TABLE 1.—Oil and Gas Production in New Mexico 


Number of 
} A * : Wells Producing? 
il Production Gas Production Oil and/or > 
0 Gas Welly’ | Dec. 1944 
! 
Total Production, Bbl.« |Millions Cu. Ft.e 1944 Oil 
Field, County | z 
ww hore (om 
ke od ino) : mm 
2 o | : alon0 |v 

| EB To End During 5 |\To End | During. tts s g wo |Z 

Z SB/ LG) of to | 194” [hy of 044) 1d Be) a | BLS 

© 5.2| 85 1 $5 Gal gia! & iss 

5 £8) 5< a*| | _(88/ 5/2) 2/35) 

1| Anderson, Eddy................ 1940| 1,320 568,444 52,746 0 349) 40z| 33 1/0 18 5 0 

2| Arrowhead, jared FF Liane ieee 1938} 8,360) 7,915,996 | 1,948,228 40| 12,409) 4,039 |125 | 12 | 0 | 12 1 1 

| 

3| Artesia, Eddy. ..,. {1923} 5,610) 5,188,170 159,116 120, 16,714, 50z|/222z| 10 | 0 6 | 171 3 

4 Astcd Bloamfotd. ‘San ‘Juan. hee 1924 170 41,836 0 20, 142 10 | 34 0; 0 0 13 2 

5| Barber, Hddy.v.... ..|1936 920 657,557 113,213 80 x z| 24 1/0 0 20 2 

6| Barker Creek Dome, ‘San Juan. .|1942 0 0 0 | 1,280) 3,199) 1,422) 8] 4/0 0 0; 8 

7) Bensonrhddy: esos ccaveck aes 1943 160 80,616 67,033 0) z x 4 1; 0 0 4 0 

8) Blanco, San Juan..............|1929 40 1,463 0 40 375) Cet A My RR | 1 O; hom! 

9| Caprock, Lea and Chaves........ 1940} 280 15,923 13,593 0 z Ft ie gh 1 7/0 
10} Comanche, Chaves............. 1936 120 11,250 0 0 0 0; 3 0/0 0 are 
Ut Cooper, Leas «ccc. ¥en abhor s 1929} 4,680) 15, 244, 911 591,961 360) 120,214) 3,106 |114 0|;0 23 54 9 
[QiVCorbin, ea ote ook ees 1938 80 58,604 10,531 40. | 0; 3 0; 0 0 2 1 
1B Daytondddysn cok nse oe tos 1940 600 93,030 19,005 40 39) 0 | 17 4/0 ll 0 1 
14) Drinkard; Deas scoies oe,08 8 te es 1944 4 Ox Oz) 0; x ah Mei 1/0 iT 0} 0 
15| Dublin, Lea ees eae 1944 40 Ox Oz 0! rz ett 1/0 1 0! 0 
16! Bast Lusk, Leas ck... senesced: 1942 240 128,425 31,873 0) z 0 6 0; 0 1 4 0 
17| East Maljamar, Bea! asa cites 1942) 1,040 308,504 245,464 0 159 77 | 26} 10) 0 18 6 0 
18]; Paves) Led sex bagi Hoe. eto 1929} 1,200) 3,143,832 378,769 80) 14,100) 1,120 | 30 310 14 14 2 
LOW Humicetlea sat en eee tae 1928) 39,440) 71,435,900 | 6,393,293 40) 291,797| 26,803 |505 0 | 0} 385 99 1 
20| Fenton, Eddy. . . | 1948 40 835 290 | 0 z St 2h 00 0 ee 
21 Fulcher paste San Juan... .. |1984 0 0 0 | 1,420) 4,555) 1,597 | 13 3 | 0 0 0} 13 
99| Gobty, Bddycs. icc nme fae teen 1928) 360 852,628 78,960 40 x z| 13 2/0 0 8 1 
23| Grayburg-Jackson, Eddy....... .|1936) 11,240) 15,495,196 | 1,979,331 80} 23,220) 3,000z/290 | 48 | 0 | 217 55/2 
24| Halfway, Lea.. 408,280 70,049 0 0 0} 10 0; 0 0 6 0 
OS Hardy Weds ccascc usa. nee etc. 5,265,348 339,471 0) 259,112) 1,872 |134 5 | 0 79 48 0. 
26| High Lonesome,"Hddy.......... 1939; 400 28,264 2,610 40, 321 5z1 10 | 010 0 PM et 
DT ODOR, Led te fate ona earned: 1928) 10,280) 108,825,939 | 4,100,545 120 221,816 6,605 |272 2/0) 201 52 3 
28] Hogback, San Juan ............ 1922 160} 2,272,113 65,886 0 x z + Oe, . 0; 0 
29| Hospah, McKinley............. 1927; 7 1,300,388 | 320,231 0 x 21 38h 810 0} 38] 0 
Ol sal bese Mire ase en Ae 1927} 1,960) 6,301,193 135, Ly 360) 47,200) 2,946 1 8 10| 9 
31 Kutz Canyon, San Juan........ 1927 0 0 2,520] 17,180} 1,448 | 17} 01] 0 0 0| 17 
32| Langlie, Lea................... 1927) 6,280} 9,370,289 | 731, 704 680| 117,931| 16,706 |152 | 1] 0] 107 | 12 | 14 
BG LOOM MANY tbr. aackts daa nals 1939} 320 107,337 11/876 0 35 2| 8 1); 0 1 6| 0 
94) Leonard Hdd. ov. c ovarian 1929} 2,320) 1,748,945 459,924 | 320] 1,733 1502] 66 | 13 | 0] 43 9 8 
35| Loco Hills, Bay. ae 1939| 9,120] 8,938,402 | 1,117,252 | 80] 11,294) 1,300z/296 | 14! 0 | 157 | 36 | 0 
36] Lynch, Lea.. seceeuese ss» (1929) — 440] 7,194,894 118,853 0 x 0; 16) 0/0 0 9} 0 
B7MOTE, Letra, swcar tmmtay ones 1929} 2,040) 2,577,979. 347,628 200) 17,727) 2,832 | 53 214 20 18 | "8 
38] Maljamar, Lea.................|1926} 8,920} 9,310,283 | 1,830,307 40) 20,941) 1,583 222 | 14] 0 | 166 | 923 1 
BO Mattio’ Lenten... acs tote 1936] 8,360] 8,479,734 | 673,329 | 360| 66,239) 11,174 |189 | 0 | 0 | 120 | 451 8 
40| McMillan, Hddy. 3...) 1938} "80 484 0| 0 o| ’ oj 2] ojo] of al o 
41| Monument, Lea................|1984] 37,040] 66,787,684 | 7,515,807 0| 167,658) 14,484 [514 | 0] 0] 466] 29] 0 
42] North Lynch, Lea.............. 1929 80 174,474 5,948 0 47 3 21-6 1.0 0 2/0 
43) North Maljamar, Lea........... 1939 40 2,876 0 0 0 0 Lh 0rd 0 Lied 
44| Penrose, Lea................- 1935| 13,500] 8,899,211 | 504,084 0} 50,387} 4,206 |195 | 1] 0| 116] 75| 0 
45| Rattlesnake, San Juan......... 1924; 680) 4,710,466 53,079 10 x z| 84] 4]0 0} “39 2 
46| Red Lakes, Eddy. . ai 749, wh 69,647 882 12 | 2 8 | 52 | 16 
47| Red Phi poses McKinley. A Ne Ox 0 0 Li) Yl | 0 7 ae 
48| Rhodes; Legion. eet ides wel 297,093 61,902) 5,121 | 54] 10/0] 30 2} 12 
49| Robinson, “Bildy A 24,049 195 122} 14 0/0 0 11} 0 
50} Russell, Hddy.................. 45,622 x 16/ 5/0 3 8] 0 
51| Salt Lake, Dia te eae 50,642 0 0/0 0 8| 0 
§2| San Simon, Lea................ : 16,947 2 Si 5821 1 WO: eer Ob] eae ae 
53| Shugart, cy , Op aaa 6. .'s 981,583 142,623 472 802/87} 110] 171) 13) °0 
54| Skaggs, Lea..........0....000. 190,158 | 21,884 0} 800]) 48[) 47) 250 [earl eae 
55 Sk le Reet Aah, oe 3,740,632 | 262,762 18,961] 2,572 |101| 1]0| 24] 61) 3 
56] South Eunice, Lea............. 7,038,480 | 787,964 29,488) 5,515 |112 | 1/0] 64 5 ens: 
57| South Lovington, Lea. . ar 2,900,268 | 656,962 2,615} 772) 49] 3/0] 28] 15] 2 
58| South Maljamar, Lea.. “ad 170,613 43,639 0 68 17: SS LD 4 3 0 


@ Footnotes to column heads and explanation of symbols are given on page 258, 


eats, 


a 


we 


one le. 


ety OF menor oom 


ae Te 


yo 


patent Lape tae 


ae ae ee ee ee ee a a et ie a ne a 


JOHN M. KELLY AL7 


TABLE 1.—(Continued) 


Pee u Character Peoducing Homaht Deepest Zone Tested? 
per Sq. In. of Oil? So to End of 1944 
S on 
g z 
8 oe 
ke 3 2, o0 a Z 
=} a Name and Age/ ~ ~ Sree é Name 
g oOo > ~ + ra 2 54|> 2 S A 
S a a) lies “: 73 8 | ssiseelse) & oe 
21. |é.| 4 |e5,| 38 2 e835) ee| § sm 
@ | sz] 2 fea&| as = Saleh elee| 8 34 
ai os bos; 8 |84S ae 8S |2e|8.8 SelB a5 
aa lao jase NO | ce 6 lata cS as] 8 ao 
1 & z| 0 | 36.0] 0.9 | Grayburg, Per § xz | 2,527; «| A | San Andres, Per 3,634 
2| 1,460 z| 0 | 36.0 | 1.0 | Grayburg, Per D |Cavy| 3,720} 80) A | San Andres, Per 3,960 
3 x x 0 35.0 | 1.04 | Yates, Queen, Grayburg, Per |S & L i or \ 25 | A | San Andres, Per 4,035 
4 z z| 0 | 55.0 | 0.10 | Farmington Sand, CreU 5 x 750| 25 | S | Lewis Shale, CreU 2,665 
5| 550 z | 0 | 20.5 | 0.9 | Yates, Per , L |Cavy| 1,480} 2 | A | Seven Rivers, Per 1,953 
6 z eal at Dakota Sand, CreU s xz | 2,350! 50] D | Hermosa, Penn 7,630 
iste. z| 0 | 26.0] 0.9 | Yates, Per ‘ ’ L z | 1,760} 50] A | Queen, Per 2,988 
8} 1,200 z| 0 | 54.0 | 0.13 ae ee Pictured Cliffs, | 8 x | 4,250| «| H | Mesa Verde, CreU 4,550 
re 
9 x z| 0 | 36.0 | 1.0 | Queen, Per 5 xz | 3,025} 27] A | San Andres, Per 4,085 
10 £ z| 0 | 28.5 | 0.9 |San Andres, Per L ae z| a | ML| San Andres, Per 1,400 
11) 1,398 z| 0 | 29.9] 1.5 | Seven Rivers, Per D |Cay| 3,542) 55 | A | San Andres, Per 5,095 
12 2 z 0 | 30.5 | 1.0 | Queen, Per 8 xz | 4,258} 45 | A | Grayburg, Per 5,118 
13 x z | 0 | 37.0 | 0.9 | Grayburg, San Andres, Per LS | Fis] 1,096} 2 | A | San Andres, Per 2,545 
14 x z| 0 | 38.8] 0.1 | Yeso, Per LS | z | 6,375} 125 | A | Yeso, Per 6,508 
15 x Ey 0 | 47.3 | 0.1 | Bllenburger, Ord LS | Cav) 11,870) 135 | A | Ellenburger, Ord 11,969 
16 zt x 0 |-24.1 | 0.9 | Yates, Per — L x | 2,702} 25 | A | Seven Rivers, Per 2,820 
vA 2 £ 0 | 38.5 |0.9 |Grayburg, San Andres, Per |_ LS az | 4,187] 7. A | Yeso(?) Per 8,610 
18 z x 0 28.5 | 1.0 | Yates, Seven Rivers, Per S&L} «| 3,170} «| A | Seven Rivers, Per 3,542 
19] 1,400) 831 | © | 33.8 | 1.28 | Graybure, Per D |Cav| 3,800) 75 | A | San Andres, Per 4,404 
20 £ x 0 | 43.0] 0.6 | Delaware, Per S z | 2,638} 10} A | Delaware, Per 3,525 
21| 576 £7) 0 Pictured Cliffs, CreU S z | 1,800} 160 | H | Pictured Cliffs, CreU 2,136 
22 x z| 0 | 24.0) 0.9 | Yates, Per LS xz | 1,361} 207 A | Bone Springs, Per 6,683 
23 x a| P | 36.5") 0.9 eet, Grayburg, San Andres,|S & L} z | 3,586] 45 | A | San Andres, Per 4,383 
: er 
24 x z| 0 | 28.6 | 0.9 | Yates, Per LS z | 2,590} 25 | A | Queen, Per 4,005 
25] 1,400 a 0 35.0 | 0.9 | Grayburg, Per D |Cav| 3,710) 53 | A | San Andres, Per 3,872 
26 x z!| 0 | 34.9 | 1.56 | Queen, Grayburg, Per LS | z| 2,610} 40] A |San Andres, Per 3,163 
27) 1,550) 1,162 0 | 34.5] 1.0 | San Andres, Per D |Cav| 3,950) 124 | A | San Andres, Per 4,500 
98| 560| 560 | 0 | 60.0 | 0.1 | Dakota Sand, CreU 8 x 705| 9 | D | McElmo, CreU 1,225 5 
29 a z {| 0 | 29.0 | 0.15 | Hospah Sand, CreU LS | zx | 1,639} 11 | DF} Dakota, CreU 3,282 
30 @ z | 0 | 36.0 | 1.0 | Seven Rivers, Per LS z | 3,303} 31] A | San Andres, Per 4,125 
31| 565) 350] 0 Pictured Cliffs, CreU 8 x | 1,840] 60 | H | Mesa Verde, CreU 4,400 
32) 1,450 z | RP | 38.0 | 0.9 | Seven Rivers, Per § z | 3,350/ 2 | A | Pre-Cam, Granite 9,594 
33 z| -2z| 0 | 35.8] 0.9 | Grayburg, Per § z | 3,170} a | ML] San Andres, Per 3,857 
34 z z | 0 | 36.0 | 0.9 |Grayburg, San Andres, Per Ss z | 2,808} 50] A |San Andres, Per 3,591 
35) 950 z | PM | 36.5 | 0.9 ‘| Grayburg, Per 8 z | 2,620| 40 | A | San Andres, Per 3,453 
~~ 36 £ z| 0 | 30 1.0 | Yates, Seven Rivers, Per D |Cav} 3,760} 17 | A | Queen, Per 4,046 
371 1,365 z| 0 | 29.0 | 1.0 | Seven Rivers, Per D |Cav| 3,576; «| A | San Andres, Per 5,095 
38 Fi z | RP | 38.0 | 0.9 | Queen, Grayburg, San Andres,|L & 8] z | 3,965) «| A | San Andres, Per 5,150 
a Per 
39} 1,400 z| 0 | 37.3 | 1.0 | Yates, Seven Rivers, Per s x | 3,500) 45.) A | San Andres, Per 4,200 
A0| z| 0 | 29.0] 1.0 | Queen, Per 5 xz | 1,200} «| A | San Andres, Per 3,305 
41| 1,427] 1,207 | 0 | 34.1 | 1.2 Grayburg, San Andres, Per D |Cav| 3,829} 29 | A | San Andres, Per 4,534 
42 x z| 0 | 30.0] 1.0 | Yates, Seven Rivers, Per D_|Cay| 3,760| 17 | A | Grayburg, Per 4,769 
43 x z{| 0 | 33.1 | 1.0 | Grayburg, Per D x | 3,875) 35 | A | San Andres, Per 4,097 
44 fs z| 0 | 35.2] 1.0 | Grayburg, Per § z | 3,550) 90 | A | San Andres, Per 4,705 
45 a z| 0 | 64.5 | 0.2 | Dakota Sand, CreU Ss x 784| 24 | AF | Ignacio Quartzite, Cam} 7,397 
46 a z| 0 | 36.2 | 0.9 | Yates, Queen, Grayburg, Per| LS | z en \ xz | A | San Andres, Per 2,905 
7 z| 0 | 42.0 | 0.1 | Mesa Verde, CreU S x 438) 13 | AF | Mesa Verde, CreU 971 
4 1,397 z| 0 | 35.0 | 1.0 | Seven Rivers, Per i) x | 3,056) «| A | San Andres, Per 4,115 
' 49 x z| 0 | 34.5 | 0.9 | Grayburg, Per 8 z | 3,919} 80] A | San Andres, Per 4,359 
50 £ z | 0 | 38.0] 0.8 | Yates, Per SL o 788| «| A | San Andres, Per 2,500 
, 51 x z| 0 | 26.0] 0.9 | Yates, Seven Rivers, Per LS x | 3,018} 48 | A | Queen, Per 3,825 
d 52 © z| 0 | 36.0 | 1.0 | Yates, Per 8 z | 3,935) 30] A | Yates, Per 4,460 
53 2D x 0 | 33.0 | 0.9 | Yates, Queen, Per NS) z | 3,450 = A | San Andres, Per 4,890 
me «54 % z | 0 | 36.0 | 1.0 | Grayburg and Abo, Per L x os a ta Pre Cambrian, Gra. 10,465 
, 0 | 37.4 1.0 | Grayburg, Per hs) x | 3,525) 2 | A | San Andres, Per 4,052 
B tas 943 0 | 33 1.0 | Seven Rivers, Per D |Cav| 3,775} 70] A | Yeso, Per 6,602 
571 1'670| 888 | 0 | 33 | 1.0 |San Andres, Per L | 2 | 4350/ 2| A |San Andres, Per - | 5,501 
| 58} 2} | 0 | 83.5 | 1.0 Queen, Grayburg, Per L&S| 2 | 3,946; 62} A | San Andres, Per 4'840 
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The Maljamar area was extended by 
McLaughlin and Cosden when they com- 
pleted their State No. 1 for 76 bbl. of oil 
in 9 hr. in the Grayburg lime of Permian 
age. 

Production in Lea County during 1944 
was 33,509,548 bbl., with Monument pro- 
ducing 7,543,789 bbl., Eunice 6,376,772, 
Vacuum 5,018,303 and Hobbs 4,092,629. 
The total recovery for the Hobbs pool at 
the end of 1944 was 108,825,939 bbl., or 
10,880 bbl. per acre. 


i. 
TABLE 1.—(Continued) : 
, ? , Number of - 
Oil Production Gas Production a aha" Wells Producingt® 
; Total Production, Bbl.¢ Oil = 
Field, County é 4 
~] : 
g 3 £3 
g During | 5 35 3 3 =< { 
Z, 1944 | & 23\/2\3| 2/8 t 
E g eal &|3| = |28| 3 
a 2 S15 |) m 24) 5 | 
59] Square Lakes, Hddy............ 6,840} 2,522,236 | 1,134,601 80 1,500z/173 | 42 | 0} 1 : 
60] Table Mesa, San Juan......... 4 100 660,780 22,146 0 x G 0/0 % ; 8 j 
61] Tocito Dome, San Juan 0 0 0 40 1; 0/0 0 Oo; '@ 
ag Ponta, Lad wt. loka ct 4o| 7,404] 7,404] 0 i1/ 1fo| 1] o| 0 
63] Turkey Track, Eddy........... 280 10,414 9,689 0 oF 8 10 6 tr} Oo 
64| Ute Dome, San Juan..........- 1 0 0 0} 640 864} 3] 0/0 0 0/.3@ 
65) Vacuum, Lea.........--...500+ 28,520) 26,522,405 | 5,010,035 0 5,224 |400 | 18 | 0 | 219 | 187] O- 
66] West Eunice, Lea.............. 9 1,136,796 366,996 0 36 | 23] 410 9 14] 0 
67| West Lovington, Lea........... 680 Oz Ox 0 SPAT LAT TOT 0; 0 
68] West Lusk, Eddy.............. 160 70,230 16,911 0 a| 4 1/0 0 4| 08 
Sal eal Ph ale 4 
+ 
3 
Pease Character Producing Fommatic Deepest Zone Tested? 
penaat in of Oil Sih ee ge to End of 1944 4 
4 : ’ 
b 2 
i 8 
33 7 
i 4 x ye Name and Age oe ese Be Name F | 
3 i ~BloSe).2.5] 3 ;§ 
£2 |. Tecee ee 29 
o| 3 eb Ay & |B bo =} 5 
a 2 | BB] (855) 38 pagca/EE) § Ee 
ca a Wai A RO REN | ea See =i Be f 
59| 950| 7002} 0 | 37.8] 0.8 | Grayburg, Per 8 3,012 
Go] || 0 | 67-0 | 0.08 | Dakota sind, Cret 8 =| (336 12 | A Chatto teiU 3010 
Ouray lime, Dev e io Quartzi ; bd 
62 z z| 0 | 84.0] 1.0 | Seven Rivers, Per L P 3508 a 2 ny Per set 4308 4 
63} 2} | 0 | 37.0| 0.9 | Queen, Grayburg, Per L,8| z| 2,575] 25 | A | San Andres, Per 3,896 
64| 720] 400] 0 Dakota sand, CreU S | z| 2,285] 60] D | Dakota, CreU 21500 
65] 1,630) 1,072 | O | 35.5 | 1.0 | San Andres, Per D |Cav| 4,316} | A | San Andres, Per 5,329 
66 z| z| 0 | 31.0| 1.0 | Seven Rivers, Per L | 2| 3,773} 51 A | San Andres, Per 4,695 
67] 1,775] 1,785 | O | 86.8 | 0.9 | Seven Rivers, Per L |Cav} 4,750} 75 | A | San Andres, Per 5,183 4 
68} z| | z| 0 | 26.0] 0.9 | Yates, Per L | «| 2,509] 20] A | Seven Rivers, Per 2,763 t 


OIL AND GAS DEVELOPMENT IN NEW MEXICO IN 1944 


Eddy County 


Drilling during 1944 accounted for only 
one gas discovery and one oil area exten- 
sion in Eddy county. Martin Yates IIL 
Stebbins No. 1, sec. 29-20-29, was com- 
pleted as a gas well with an initial produc- 
tion of 5700 M cu. ft. at a depth of 728 ft., 
after being plugged back from 931 ft. in the 
Yates section of Permian age. The exten- 
sion was made to the Artesia area by 
Stanley Jones when he completed his State 
No. 1 for an initial production of 25 bbl. 
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of oil per day from 18s5o0ft., in the Grayburg 
section of Permian age. 

The largest producing field in Eddy 
County during 1944 was Grayburg Jack- 
son, with 1,979,331 bbl.; followed by 
Square Lakes with 1,134,601 bbl. and 
Loco Hills with 1,117,252. The greatest 
recovery to date has been the Grayburg 
Jackson area with 15,495,196 barrels. 


Secondary Recovery 


In Southeastern New Mexico four plants 
were in operation returning residue gas 
to the producing formation. These plants 
were having a marked success in reducing 
formation-pressure drop and in extending 
the flowing life of the wells, with the possi- 
bility of greater ultimate oil recovery. 
The plants were operating in the Loco 
Hills, Langlie, Maljamar and takes 
‘Jackson fields. 


NORTHWESTERN NEW MExIco 


Hospah dome was the leading oil-pro- 
ducing field in northwestern New Mexico 
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in 1944, with production of 320,231 bbl., 
followed by Hogback with 65,886 and 
Rattlesnake with 53,079. Gas production — 
of 1,597,072 M. cu. ft. from Fulcher Basin, — 
1,422,024 M. cu. ft. from Barker Creek — 
dome led the gas fields. | 
On Barker Creek dome the Southam 
Union Gas Co. was drilling a deep test that © 
by the end of the year had penetrated the 
Hermosa section of the Pennsylvanian 
formation at a depth of 7630 ft. and was — 
drilling ahead. This is the deepest test to — 
date in northwestern New Mexico. No new 
discoveries were recorded in thio area — 
during 1944 and drilling was in the main : 
part confined to known structures. 
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Oil and Gas Developments in New York in 1944 


Bixee Gok. 


DuRING the past ro years the annual 
production of petroleum in New York has 
averaged close to 5,000,000 bbl., the total 


- for the period being 49,881,000 bbl. In 6 


of the ro years, the production was slightly 
in excess of the 5,000,000 mark. The 1944 
production of 4,697,000 bbl. represents a 


7 per cent decline from the previous year. , 


Of the total 1944 output, the Allegany 
County district, which includes two small 
areas of Steuben County, contributed 
3,614,065 bbl., a decline of 5 per cent from 
1943, and the contribution of Cattaraugus 
County, which represents the northern 


_ extension of the Bradford pool of Pennsyl- 
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vania into New York was 1,082,935 bbl., 
a decline of more than 14 per cent. 
Since March 1942, the posted price of 


New York crude oil has remained at $3.00 - 


per bbl. On Aug. 1, 1944, a Federal subsidy 
of 75¢ per bbl. was granted to oil producers, 
thus making the price actually $3.75 per 
bbl. Since all of the oil produced in New 
York comes under the designation “‘strip- 
per well operations,” it is entitled to the 
Federal subsidy. 

During the last few years there has 
been little change in the number of wells 
drilled annually. In the Allegany field, 
which accounts for three fourths of the oil 
produced in the state, 1240 wells, including 
water-intake wells, were drilled during 1944 
as compared with 1223 in 1943. There was 
no marked increase in the number of wells 
drilled after granting the subsidy of 75¢ 
per bbl. of oil on Aug. 1, the increase 
being but 14 wells during the last half of 


Manuscript received at the office of the 


Institute April 4, 1945. 
* Research Geologist, Slingerlands, Albany 


County, New York. 
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the year over the preceding six months. In 
flooding operations it is not to be expected 
that even a substantial increase in the 
price of crude oil will be reflected quickly 
in an increase of the number of wells drilled 
or in a marked increase in production of 
crude oil. In flooded areas, oil is obtained 
through a program extending over a num- 
ber of years. This program involves the 
drilling of the water or input pressure wells, 
drilling of the oil wells, building up the oil 
flood to maximum production, and finally 
the -watering out of the well when the 
amount of oil produced in proportion to 
the water becomes so small that pumping 
is no longer profitable. The various oper- 
ations may extend over a period of 10 years 
or more, during which time the price of 
crude may have fluctuated greatly. Al- 
though the rate of production can be 
controlled to a limited extent, it is evident 
that a flood when once begun must be 
continued regardless of the price of crude. 
During the past seven years New York 
crude has had a price range from $1.68 per 
bbl. in 1938 to the present price of $3.75 per 
barrel. 

The field pattern now in general use 
for wells in a flood project is the ‘five- 
spot.’ Under this arrangement, the lease 
is divided into squares with a water well 
at each corner and an oil well in the center. 
In the all-over pattern of the lease each 
oil well is acted upon by four water wells 
and each water well supplies part of the 
pressure to four oil wells. Spacing between 
the input water wells and the oil wells 
usually varies from 200 to 225 ft. or, on an 
acre basis, there is one oil well and one 
water well for each 249 acres. In recent 
vears there has been a tendency to increase 


. 
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the distance between input water wells 
and the oil wells. As a result of this prac- 
tice, a longer period of time is required to 
recover the oil, but the time factor is offset 
by increasing the pressure through the 
use of water pumps. 

Pressures exerted on the sand face may 
be as high as 1600 lb. per sq. in. The depths 
of New York oil wells vary from 450 ft. 
to about 2100 ft., and the pressure that 
can be applied to the sand is limited by 
the weight of the overburden. Excessive 
pressure actually will raise the overburden, 
thus causing a parting of the formation 
through which the water may pass quickly 
to an oil well. 


WATER FOR FLOODING .- 


When it is realized that 7 to 8 bbl. of 
water is required to produce 1 bbl. ‘of oil, 
the importance of a year-round water 
supply for flooding operations will be 
appreciated. In the early history of flood- 
ing, water was obtained by raising, cutting 
or shooting the casing of an old oil well and 
allowing the subsurface water to enter 
the well. The pressure thus established was 
limited to the natural hydrostatic pressure 
of the water column. Silt and cavings in 
the well had a tendency to clog the sand. 
With the introduction of pressure pumps 
and a rapid increase in flooding operations, 
large quantities of filtered and chemically 
treated water became necessary. For- 
tunately, the average annual precipitation 
in the New York oil district is 37 in., with 
a high of 47 and a low of 30 in. Moreover, 
with the exception of a limited area, the 
entire region is glaciated and the old stream 
valleys are deeply filled with uncon- 
solidated sediments. These sediments are 
the source of water for a number of cen- 
trally located water-pressure plants, which 
are comparable to the water systems of 
moderate sized cities. The larger plants 
sell water to a number of leases, delivering 
the purified water at high pressures to the 
water-intake wells. 


OIL AND GAS DEVELOPMENTS IN NEW YORK IN 1944 : 


NATURAL GAS 


During 1944, as for several years past, 
the search for new supplies of gas in the — 
Oriskany sandstone has continued: The 
necessity for finding new supplies is shown | 
by the fact that from a maximum pro- 
duction, largely from the Oriskany sand- 
stone, of 39 billion cubic feet of gas in 1938, 
the output has gradually decreased to- 
about 8 billion cubic feet annually, only 
a little more than the average production 
before the discovery of gas in the Oriskany 


sandstone. | 


The net result of the drilling of 19 vice 


cat wells, distributed in 13 townships of | 


Allegany, Steuben, Chemung, Schuyler and 

Wyoming Counties, was the discovery of : 
one good producer, the Sherman J. Frazier 
in Tuscarora township, Steuben County, — 


which came in with an initial production ~ 


close proximity to the Frazier are now in 


of 9,000,000 cu. ft. of gas. Several wells | 
process of drilling (March 1945). 


Among the noteworthy developments | 
of the year was the drilling of two deep 


wells, the K. R. Wilson in Wont 
County, 6757 ft. deep and not yet com-_ 


pleted, and the old Herrington in the © 


Woodhull field, an Oriskany well, deepened — 


during 1944 to 8625 ft.—the deepest well 


ever drilled in New York state. 

Of the 19 wells drilled during the past 
year, four were in Allegany County and 
all encountered salt water. Three of these 
were on the outskirts of the Beech Hill 
field, but no indication of gas was recorded 
in the Oriskany sandstone. The fourth 
well, near the northern town line of Alma 
township, had a reported flow of 117,000 
cu. ft. of gas, which was drowned out by a 


well was located 34 mile southwest of a 
wildcat in Wellsville township, drilled in 
1943 with comparable results, and less 
than 2 miles north of a third well (1939) 
that found only salt water. 

In Steuben County, nine tests were 


made. Three within the limits of the 


| 
¢ 
column of 3000 ft. of salt water. This : 
i 
' 
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TABLE 1.—Wildcat Tests, mostly Oriskany, in Southwestern New York during 1944 


* a 
2 3 = S 
County and 8 a| Fis 
pense | Nameotwet | — opmtr [8 | | Z| 8 [2 | nanan 
: . * s| Bs 
jam) BB BSR ESH) 
Allegany : 
PAINS 55,5 Katharine Vossler | Allegany Gas Co., |2,034 |4,206-|4,749 | 4,790 | 4,795] 117 M cu. ft. gas, but 3,000 
Empire Prod. Corp., 4,254 ft. salt water 
Hanley and Bird 
2. Independence] James Clark Est. | Empire Prod. Corp. | 2,186 ‘ 232-| 4,833 | 4,874 | 4,877| At 4,877 ft.hole filled 1,200 ft. 
: 4,285 with salt water in 14 hours 
3. Independence} Earl Green* Empire Gas and Fuel | 2,291 4,339- 4,967-| 5,015-| 5,020] Transitional zone 5,011-5,015 
Co. 4,387 | 5,011 | 5,020 ft. Salt water at 5,020 ft. 
magi i. 4 0 gas 
4, Willing..... William Burrows Cunningham & Coyle |2,082 |4,257-|4,830 | 4,860 | 4,865] Salt water at 4,863 ft. 
4,308 
Steuben 
DeMISG GIES g/cicare H.N. Donaldson {| Appalachian Dev. Co. | 1,128] 2,048-] 2,853 | 2,874 | 2,874| Flow of salt water 
2,085 
6: Bathe ss. Archie Thompson | Appalachian Dev. Co. | 1,145] 1,934 | 2,730 | 2,743 | 2,749] 375 M cu. ft. gas at 2,748 ft., 
but salt water filled. hole 
‘ 2,350 ft. in 40 hours 
7. Bradford.,..| Cratsley (State of | N. Y. S. N.G. 1,689) 2,304-| 3,248 | 3,281-| 3,323] No gas, no water 
‘ New York) 2,349 3,309 
8. Canisteo....} George Coots Allegany Gas Co. 2,307] 3,953-| 4,596 | 4,656 | 4,665| Small show of gas in Oris- 
3,994 kany. 2,200 ft. salt water at 
4,665 ft. Onondaga re- 
ported as very shaly at 
; 4,596 ft. Hard at 4,644 ft: 
9. Greenwood..} Warriner No. 2 Appalachian Dev. Co. | 1,896] 3,673-| 4,320 | 4,366-| 4,372] At 4,372 ft. well filled 225 ft. 
3,719 4,372 ce salt water in 1 hour. 
; 0 gas 
10. Greenwood..| §. Murray No. 2 Belmont Q. D. 2,314] 4,174-| 4,816 | 4,859 | 4,863] 19 M cu. ft. gas at 4,860 ft., 
: 4,227 a3 eae water rose 2,500 ft. 
in 
11. Greenwood..| William Hyland Appalachian Dev. Co. | 2,348] 4,138-| 4,782 | 4,820 | 4,822) Salt tae at 4,822 ft.—3 bail- 
: 4,182 ers per hour 
12. Troupsburg.| Roger Lozier No. 2| N. Y. 8. N.G. 1,834] 4,015-| 4,734 rele 4,798| No gas, no water 
4,067 4, 
13. Tuscarora...| Sherman J. Frazier | Sylvania 1,194) 3,052-| 3,877 | 3,902-| 3,907| 9 MM cu. ft. gas at 3,907 ft. 
3,108 3,907 20t8 lb. rock pressure in 
ours 
14. Woodhull... .| Herrington New Penn 1,546) 3,147 | 3,914 | 3,955 | Old- | Completed to Oriskany by 
4 8,957| Atwater a al. in 1937; 17 
New-}| MM cu. ft. gas. 
8,625] 1943- ou deepened by New 
Penn, Niagara 6,270, Red 
Medina 6,886 ft., Queenston 
shale 7,066 £6; Oswego sand 
7,965 ft. Show gas, 8 M cu. 
ft. at 7,025 and 7,036 ft. 
Chemung ‘ 
15. Elmira..... Falsey Lot Beecher et al. 858] 1,472- 2,720} At 2,310 ft., between Tully 
eng Sy 1,546 and Onondaga, 260 M cu. ft. 
shale gas, which declined to 
52 M cu. ft. This gas being 
produced instead of drilling 
to Oriskany, since well was 
low in Tully. 
16. Elmira..... George Richard Updegraff 850} 1,523: | 2,703 Ex 2,800] Show of gas at 2,758 ft. 
17. Veteran..... A. M. Beebe No. 2 | D-Y-M Corp. 1,264] 1,685-| 2,892 2'959- 2,994) No show of gas 
1,752 2,998 
Schuyler . 
18. Hector...... T. Allen No. 1 Belmont Q. D. 1,594] 1,359-| 2,369 | 2,419 | 2,429) Show of gas. 300 ft. salt 
3 water in 12 hours 
Bory iceads ets K. R. Wilson No. 1} K. R. Wilson 1,474] 1,750-| 2,140 | 2,215-|6,757,] Red Medina at 3,290 ft.; 
1,769 2.2749] Still| White Medina at 3,346- 
drill-) 3,365 ft.; Trenton at 5, 265 
ing ft. show gas 6,030 ft.; 25 M 
cu. ft. gas at 6, 182 ft. 
Set eid reported, but not 
Fas ey yaa K. R. Wilson ? |1,780-] 2,128 | 2,278-] 3,375 ae ee 3,345-3,373 ft. 
ect bar-) DigsGy No 1305 | | | 22852 Medina at 3,373 ft. 


B00" cu. ft. gas in Red 
Medina. Abandoned, Oc- 
tober, 1944. (Oriskany re- 
ported, but not verified) 


* Completed January, 1945. 
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Greenwood gas field proved unsuccessful. 
One wildcat in each of two townships, 
Bradford and Troupsburg, found neither 
gas nor water. A well in Canisteo was 
reported to have had a showing of gas, 
but a large volume of salt water developed. 
In Bath township two wells were drilled, 
one of which produced only salt water. The 
second had an initial flow of 375,000 cu. ft. 
of gas, but salt water filled the hole. 
Further exploratory drilling is under way 
in this township. The successful producer 
in Tuscarora township is in the northwest 
corner of the township, 5¢ mile east of the 
Woodhull town line and 114 miles east of the 
most easterly wells in the Woodhull field. 

Three wells in Chemung County and 
one in Schuyler failed to produce gas. Two 
wells in Arcade township, Wyoming 
County, owned by K. R. Wilson, were 
reported as having small flows of gas in 
the Red Medina. The first of the Arcade 
wells, the K. R. Wilson, in the village of 
Arcade, had at last report (February 1945) 
reached a depth of 6757 ft. The Trenton, 
recorded at 5265 ft., had a reported thick- 
ness of 928 ft., followed by the Little Falls 
dolomite, 6193 to 6566 ft. Normally the 
‘Little Falls dolomite is followed below by 
the Potsdam sandstone resting upon the 
pre-Cambrian. Laboratory studies have 
not yet been made of samples below the 
Little Falls dolomite. The second Arcade 
well of K. R. Wilson, 114 miles north of 
the first, and known as the Bigelow, was 
drilled as a Medina test. This well reached 
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a depth of 3375 ft. with only a small flow 
of gas in the Red Medina. 

An Oriskany test completed in 1937, 
the Herrington well in the Woodhull field, 


was drilled during 1943-1944 to a final © 


depth of 8625 ft. and bottomed in the 
Oswego sand—the deepest well on record 
in New York state. In the Red Medina, at 


nos 


depths of 7025 and 7036 ft., respectively, ; 


small flows of gas were reported. The well 


was shot with 65 quarts. Four and one- 


half hours after the shot, the gas flow tested 


4500 cu. ft. of gas; five days later, 4800 
cu. ft. After being shut in 72 hr., the rock 


pressure registered 17 lb. The well was : 


abandoned. 


There have been no new developments — 
in the old Trenton fields in the central — 
part of the state or in the Medina fields © 


of western New York. In these fields a 
few wells are drilled from time to time to 
augment local supplies. Several of the 


older Medina fields and two or three of — 


the Oriskany fields are used for the under- 
ground storage of gas. If additional sup- 
plies of gas can be obtained from without 
the state, underground storage will be 
greatly increased. 

Of considerable interest to local natural- 
gas operators is the recent erection at 
Olean, N. Y., of a plant for the manu- 
facture of high-grade gasoline from dry 
natural gas. The pilot-plant operations 
are reported to be very successful, one 
barrel of gasoline being obtained from 
about 10,000 cu. ft. of gas. 
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Oil and Gas Development in Ohio in 1944 


By KENNETH CoTTINGHAM,* MEMBER A.I.M.E. 


THE number of completions in 1944 in 
Ohio was only slightly greater than com- 
pletions in the preceding year, but the 
initial daily volumes both of oil wells and 
gas wells declined considerably. The dry- 
hole ratio was a little lower than in 1943, 
even though in the year under review con- 
siderable effort was made to find new 


The number of oil weils drilled was only 
one less than in 1943, yet compared with 
the year 1941, when twice as many oil 
wells were drilled, the difference is startling. 
Effective Aug. 1, 1944, a blanket subsidy 
was granted of 35¢ per barrel on all Cleve- 
land-Chatham, Corning, and Lima grades 
of oil, and 75¢ per barrel on Pennsylvania 


TABLE 1.—Wells Drilled during 1944 in Ohio 


Oil Wells Gas Wells 
Number Total 
Sand Average eee of Dry Number 
Number | Initial | Number | p/nitial Holes Drilled 
of Wells | Daily per | of Wells | Wu) Me 
, Well, Bbls. Ca 
u. Ft. 
Shin TO ph coor ean tle. piaec acicnole caeorae 36 18 33 308 47 116 
[BY OS St Se Re REISER ORIOL erCaenT 53 II 125 187 2S 253 
RPT OCS alee. eee cp ustociacs ciate es, Sietneoe. 6 89 5 Il 
ONSTSG TEN AeOe dale o nea onG Q0.H TIC REO aT I 4 20 908 13 34 
INS) RA CIS hg tee ROR yo cna Oe Oceano 2 21 3 504 to) 5 
OE | oh a a Ee Ero Om car ERE 67 36 285 1,085 245 597 
SRMETIDOCer ine sm NG co cadin se vehs ere ates eo - 10 7 6 4 6 22 
SEE CTUECIS Sic sais <cfshets/eue ol sie sol ale 2 2 
LSE BES 6. feio bre ONE IE mar nC a cee es oa 169 23 478 769 393 1040 


production. No new areas of consequence 
were discovered. Thirteen new gas pools, 
the largest of which was rooo acres and 


‘the average 565 acres, were opened during 


the year. Eleven of these pools were in the 
Clinton sand, one was in the Oriskany, 
and one was in the Berea. Approximately 
rs small pools might also be rated as dis- 
coveries, but because only one or two 
wells have thus far been completed in each, 
they cannot at present be properly evalu- 
ated. The latter pools average about 120 
acres each. Some extensions were made to 


existing gas pools. 


Manuscript received at the office of the 


I stitute April 5, 1945. 
" * Chief Geologist, The Ohio Fuel Gas Co., 


Columbus, Ohio. 


grade crude. The subsidy was authorized 
by the Office of Price Administration, with 
reimbursement to purchasers of the various 
grades made through the Defense Supplies 
Corporation, a branch of Reconstruction 
Finance Corporation. 

For several years the small operator, 
particularly the owner of stripper wells, 
was in a serious position. The subsidy has 
been a means of real help and, in addition 
to aiding the operator, it has prolonged 
the life of many small wells that otherwise 
would have been abandoned, with conse- 
quent loss of daily production and unre- 
covered reserves. It is questionable whether 
the price increase is sufficient to revive 
production of Corning grade, which has 
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declined about 3o per cent in the four-year 
period of 1940 to 1944. 


TABLE 2.—Completions in Ohio in 1944 


Oil Gas | Dry 
Wells | Wells Total 


County Holes 


Ashland ances opts 
ASHOnE Ss cija ons eh ce ont 
Carroll tert 23 Scie 
Colum btania, 3.255. stn 


iI 
HNwWUN ann 


Nv 


ANPOWRW OH 
i») 


Lal 


is} 
OL DAT PWHHHR DO 


Nv 


Tr eae eae 


Nn 
1S) 
on 
a 


WHUON or lare tea, skckeie obey 
Washington 
Wayne... 
Wood.... 


Number 


Grade of Wells Barrels 
Pennsylvanians «.5clssencene 11,626 | 1,656,455 
me Nig Hare ninitage- os ccatetaie sl oN 6,800 205,211 
Witatra ments ee ertecmis isle 3,356 810,246 
Ceveland: Chathatars ate wate 1,276 381,682 
POGEL delet Mlasarefatgisaie\s, > ae wie Te 23,058 | 3,053,504 
Present secondary recovery projects, 


now numbering about twelve in Ohio, will 
be increased. Plans under way for installing 
additional equipment, both repressuring 
and water drive, are temporarily delayed 
because of shortage of critical material 
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seochyanes 


and manpower. The Engineering Depart- 
ment of the Pennsylvania Grade Crude Oil - 

Association is taking an active part in 
preliminary investigation of secondary 

recovery in the Pennsylvania grade areas — 
of Ohio. In the field of research, the Engi- _ 
neering Experiment Station of The Ohio — 
State University has completed plans for 
working with and assisting the oil industry _ 
in the state. ; 


TABLE 4.—Number of Completions in Ohio, 
1940-1944 


Per 


ber | Cent 


1940 3 
1941 527|33.70| 1,561 
1942 356/35.32| 1,008 
1943 391/38. 49| 1,016 
1944 393/37.79| 1,040 
Total. 


GENERAL ACTIVITY 


In number of wells drilled, the most 
active Clinton development was in Mus- 
kingum County, where 39 gas wells, 15 oil 
wells and 35 dry holes were completed. 


_Most of the wells were in Falls township 


: 

(20 completions) and Wayne = 
(23 completions). The largest gas well in 
the county was in Falls township, and 
gauged 5240 M cu. ft. when completed. 
Perry County, with 14 gas wells, 32 oil © 
wells and 20 dry holes, was second. Clayton ¢ 
township, with 18 Clinton drillings and — 
Hopewell township, with 11, were most 
active. Medina County, 33 gas,-1 oil and 
24 dry, was the third most active county. 

Of the total Clinton completions in the 
county, 21 were in Granger township and | 
11 in Hinckley. Lorain, Stark and Holmes ‘ 
Counties followed in order. The record of 
Stark County with 49 gas wells and only 
4 dry holes, is notable for Clinton drilling. 
The initial open flow of the 49 wells aver- 
aged 1160 M cu. ft. per well, while the 
average depth was about 4700 feet. 


KENNETH COTTINGHAM 


Oriskany completions were greater in 
number than in 1943, but the wells were 
much smaller in volume. In 1943 the aver- 
age was 1392 M cu. ft. per well. Of the 
16 Oriskany wells in-Guernsey County, 7 
were in Liberty township, 5 in Wheeling 


_ and 4 in Knox townships. Summit County 


was prominent in Oriskany exploration, 
with 7 wells in Bath and 3 in Richfield 
townships. The depth of the Oriskany wells 
in Summit County averages 20094 feet. 


TABLE 5.—Annual Oil Production in Ohio, 


1940-1944 
Production, | Number of | Average per 
gear Bbi. Oil Wells | Well, Bbl. 
1940 3,169,000 25,500 124 
I9Q41I 3,510,000 24,801 142 
1942 3,664,000 24,080 152 
1943 3,442,000 23,335 148 
1944 3,053,594 23,058 132 


“Taste 6.—Annual Production and Con- 


sumption of Natural Gas in Oho, 


1939-1943 
Wee Annual Production,| Annual Consump- 
M Cu. Ft. tion, M Cu. Ft. 
1939 36,469,000 II4,720,000 
1940 40,639,000 129,856,000 
IQ41 41,858,000 136,251,000 
1942 45,055,000 144,325,000 
1943 52,001,000 162,371,000 


TaBLe 7.—Prices of Crude Oil in Ohio 
during 19044 


Posted 


Grade aa Bes hae Price, 
Amount | 17-31-44 

Pennsylvania..... 3.30% 

_ Pennsylvania 
(Zanesville)... 3.00% 
lohast: ee ee ae 1.852 
> (Biobwebheteere eaereine 1.665 

Cleveland- 

Chatham...... é 1.656 


2 Q.P.A. subsidy increase of 75¢, Aug. I, 1944. 
bO.P.A. subsidy increase of 35¢, Aug. 1, 1944. 


Noble County led in Berea drilling, with 
25 gas, 2 oil and 13 dry. Most of the activ- 
ity was in Enoch and Noble townships. 
The shallow sands, at least a dozen of 
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which are important, all lie above the 
Berea. Washington County, with 40 
shallow tests, and Monroe County with 
31, led all other areas. 


Horizons TESTED 


The total depth of the 647 oil and gas 
wells was 1,660,992 ft. When the dry holes 
are included, the total depth of the ro4o 
wells completed during the year is 2,722,637 
feet. 

Clinton wells formed approximately 57 
per cent of all wells drilled. The total 
footage of the 597 Clinton tests was 
2,094,862. None of the Clinton wells was 
conspicuous from the viewpoint either of 
location or depth. The deepest well com- 
pleted during the year was the Texas 
Company-Mizer No. 1, in sec. 32, Stock 
township, Harrison County, which was 
dry in the Clinton and abandoned at a 
depth of 6301 ft. In Marietta township, 
Washington County, the East Ohio-Hall 
No. 3 in sec. 17 was dry in the Clinton 
and abandoned at a depth of 5089. The 
H. K. Porter-Richey No. 1, sec. 29, Rich 
Hill township, Muskingum County, had 
a show of gas in the Clinton (Medina). but 
was abandoned at a depth of 4770. 

The largest gas wells discovered during 
1944 in the Clinton gauged identical initial 
volumes. In sec. 16, Lake township, Ash- 
land County, in an area which has pro- 
duced from the Berea, Robinson and others 
completed the Kapp No. 5 with an initial 
open flow of 12,000 M cu. ft. at a depth 
of 2975 ft. The Ohio Fuel Gas Company- 
Parker No. 1 in tract 12, Huntington town- 
ship, Lorain County, also gauged 12,000 
M cu. ft. at 2449 in the Clinton. The 
Harmon-Griggs No. 2, likewise in Hunting- 
ton township, had an initial open flow of 


9800 M cu. ft. at a depth of 2460. 


The largest Clinton oil well was the 
Pure Oil-Wilson No. 4 in sec. 12, Reading 
township, Perry County. This well, in the 
westward extension of the Clayton pool, 
had an initial daily production after shot 
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of 133 bbl. The total depth was 3220 ft. 
Two other large wells in Clayton township, 
Perry County, were the Preston Oil- 
Loveberry, sec. 5, with 115 bbl. at 3106, 
and the Preston Oil-Yarger, in the same 
section but 14 mile southeast of the Love- 
berry. The Yarger well had an initial 
_ production of 105 barrels. 


OIL AND GAS DEVELOPMENT IN OHIO IN 1944 


completed a Big Injun well having an — 


initial of 180 bbl. at a depth of 1370 ft. 
This well, 34 mile east of Flint’s Mill, lies 
in the heart of the old field of that name, 
which was discovered in the year 1899. 
The Oriskany completions, about 3 
per cent of the total Ohio drillings, reached 
a total footage of 103,059. Only one 


TaBLE 8.—Comparison of Berea and Clinton Drilling in Ohio 


Berea Completions Clinton Completions 
Oil Wells Gas Wells Oil Wells Gas Wells 

Year 

Number | Averas® | Number | Aver#de | Number | AVEIBE® | Number | Average 

of Com- per Well, of Com- per Well, oe ra per Well, ssinticne per Well, 

pletions | | ““Bbl. pletions Cu. Ft.| Plett Bbl. P M Cu. Ft. 
1940 184 8 125 105 57 44 229 967 
1941 178 6 150 188 80 III 325 1,092 
1942 43 10 86 168 88 bee 273 904 
1943 44 7 890 214 86 66 276 1,237 
1944 ae Ir 125 187 67 36 285 1,085 

Total. <<)... 502 8 75 171 378 69 1,388 1,062 


Berea wells, including the Second Berea, 
constituted about 24 per cent of the total 
completions. The over-all of the 253 Berea 
wells was 326,069 ft. In sec. 17, Pike 
township, Stark County, at a total depth 
of 808 ft., the Belmont Quadrangle-Leiser 
No. 1 had an initial volume of 3000 M 
cu. ft. This well later was being drilled to 
the Clinton. In sec. 3, Bedford township, 
Meigs County, the Ohio Fuel-Logan and 
Clark found 2590 M cu. ft. in the Berea 
at a depth of 1618. In lot 37, Washington 
township, Tuscarawas County, the Frank 
Lyons-Wm. Porter No. 1, at a depth of 
toro in the Berea, gauge dinitially 2000 M 
cu. ft. Two Preston Oil Company’s wells, 
both in sec. 3, Bedford township, Meigs 
County, each had an initial production of 
65 barrels. 

The Shallow Sand wells, averaging 1003 
ft. in depth, reached a total footage of 
116,302. In 1944, these wells represented 
about 11 per cent of the total completions. 
In sec. 15, Ludlow township, Washington 
County, the Ludlow Oil and Gas Co. 
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Oriskany well is noteworthy, and that is 
the Ohio Oil-Barnett No. 1 in sec. 14, 
Knox township, Columbiana County. After 
shot, this well gauged 5800 M cu. ft. with 
the pay: at 3545 to 3557. Im sec. 25, Law- 
rence township, Washington County, the 
Sinclair-Hill No. 4 logged Oriskany sand 
from 5121 to 5184, but it was nonpro- 
ductive and the well was drilled to a depth 
of 5205 ft. and abandoned. 


OTHER COMPLETIONS 


The Trenton completions were one less 
than the total for 1943. The deepest 
Trenton well was the Ohio Oil-Chaney 
No. 2, sec. 20, Clark township, Coshocton 
County. This well found the Trenton from 
4733 to 5660, but the formation was dry 
and the well was abandoned at the last- 
named depth. In sec. 14, Miller township, 
Knox County, the C. A. Davis-Bonsell 
No. 2 went through the Trenton and was 
abandoned at a depth of 4463 ft. In sec. 20, 
Liberty township, Putnam County, the 
Ohio Oil Co. found the Trenton from 1436 
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to 2053 and the St. Peter from 2063 to 
2070. The well was nonproductive and 
was abandoned at a depth of 3377 ft. In 
sec. 1, Ruggles township, Ashland County, 
the Ohio Oil-Kraus No. 1 had a good show 
of gas and some oil in what was probably 
the St. Peter at 4461. The well was con- 
tinued to a depth of 5251 ft., but when 
filled back and acidized no way was found 
to exclude bottom water and the well was 
plugged in March 1945. 

The first rotary well drilled in Ohio was 
begun in September 1944 by the Texas 
Company on the Gillespie farm, in sec. 4, 
Union township, Belmont County. In 
spite of particularly hard drilling in the 
cherty section in the Devonian limestone 
and upper Silurian, and slow progress in 
the Clinton, the well was completed in 
March 10945 at a depth of 7455 ft. in the 
Queenston shale, where it was abandoned. 


New Poors 


Little can be reported as to discoveries of 
new producing areas. In Dover township, 
Tuscarawas County, an area of about 1000 
acres was proved in the Clinton sand. The 
gas wells averaged only 750 M cu. ft. 
initial open flow, while the depth is about 
sooo ft. In LaGrange township, Lorain 
County, a Clinton pool of 750 acres, con- 


- taining seven wells, was opened. In the 


southwest quarter of the northeast quarter 
of Huntington township, Lorain County, 
about 700 acres was proved in the Clinton. 
In Bath township, Summit County, 
about 650 acres was proved by Oriskany 
development. 
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Extensions were made to about 15 
pools, prominent ones being in northeast 
Bethlehem, southeast Perry and southwest 
Canton townships, all in Stark County, 
where about 2000 acres was added to the 
existing Clinton pool. In northwest Pike 
township, Stark County, 12 Clinton wells 
added some 2200 acres to the pool. The 
Clinton pool in northeast Granger town- 
ship was extended, asmall portion entering 
south-central Hinckley township in Medina 
County. The area of this pool was increased 
about 1500 acres. The Clinton area in 
eastern Killbuck township, Holmes County, 
was extended northward when eight wells 
were completed, the added territory being 
about tooo acres. 

No oil territory of consequence was 
added. In sec. 4, Pike township, Coshocton 
County, the E. Bucy-Mizer No. 1 made 
75 bbl. from the Clinton at 3000 ft. This 
is a somewhat isolated well and may lead 
to further development. In sec. 13 of the 
same township, the A. Willey-Ashcraft also 
made 75 bbl. from the Clinton at a depth 
of 3203 ft. This is an outpost well on the 
north edge of the old Clinton pool in 
southwestern Pike township. 
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Oil and Gas Development in Oklahoma in 1944 : 
; 

By Raymonp D. Stoan,* MEMBER A.I.M.E. : 


DuRING 1944, substantial gains were 
recorded in practically every phase of 
the petroleum industry in Oklahoma. With 
the spotlight of activity focused on other 
states during the more recent years, the 
production momentum that was achieved 
in Oklahoma through the discovery and 
development of such outstanding pools 
as Oklahoma City, Fitts, and major pools 
in the Seminole area during the late 
1920’s and early 1930’s was practically 
spent by the end of 1943. However, with 
much of the industry’s exploratory efforts 
greatly reduced in Illinois, Indiana and 
Kentucky, the strong demand for Mid- 
Continent crude and the optimism created 
by some discoveries in the state toward 
the end of 10943, Oklahoma has again 
become the recipient of much activity and 
interest, with its 1944 drilling activity, 
production and refinery runs to stills 
registering substantial gains over the 
preceding year. 


DEVELOPMENT AND EXPLORATION 


Since the discovery of the West Edmond 
pool in April of 1943, with the subsequent 
drilling and development boom, the scene 
of exploratory activity has shifted from 
the central, south and east portions of 
the state to the general trend of the 
' Granite Ridge, where leasing and wild- 
catting were greatly activated within a 
wide radius of this high subsurface feature. 
Leasing activity, however, jumped the 
confines of the Granite Ridge trend and 
extended into all of the northwestern 
counties in the state. 

Manuscript rie 3 at the office of the 


Institute April 23, 1 
* The Carter Oil Co, ‘Tulsa, Oklahoma, 
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Seismograph activity at once began 
following and keeping pace with this shift — 
in the leasing and exploration locale, 
by the concentration of a large number of ¢ 
seismograph crews in the area. At one time ; 
during the year, 35 crews were concentrated — 
in Oklahoma, the majority being west of | 
the Granite Ridge and extending intl 
the northwestern counties. To illustrate the © 
increase in geophysical work done in the — 
state during the year, records indicate that — 
377 crew months were worked in 1944, 
which is a 21 per cent increase over the : 
311.5 crew months activated in 1943. : 

With the discovery in 10943 of several 
encouraging prospects and the Sng 
of West Edmond as an incentive, sch aa 
operations increased some 54.3 per cent, for 
a total of 1986 completions during the — 
year. This is compared with a figure of 
1287 for wells drilled in 1943, an increase 
of 699 wells. The industry, with a total 
of 1064 oil producers, enjoyed a success 
percentage of 53.6 per cent. Gas wells 
completed .were 223, while 699 dry holes 
were drilled. In 1943, completions included 
587 oil wells, 127 gas wells, and 573 dry © 
holes. The number of oil producers com- 
pleted during the year was almost double 
the number of wells in 1943. 

Of the total drilling wells completed 
in the state, 350, or 17.6 per cent, were 
wildcat operations—an increase of 5. 1 
per cent over the 1943 total of 333. The 1 
wildcat success percentage was 13.4 per — 
cent, 47 successful wells being completed 
for an average initial potential of 160 bbl. 
In the state, 23 gas wells were completed 
with an average initial production of a 
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9166 M cu. ft. of gas, while 280 (80 per 
cent) were dry. 

The working over of old wells contributed 
an initial potential of 8200 bbl. from 109 
successful workovers out of a total of 185 
attempts. In addition to the 109 oil wells, 
31 gas wells were completed and the 
remaining 54 were abandoned. 

The 47 wildcat oil wells drilled resulted 
in the opening of 34 new pools; but none 
of these discoveries, judging from current 
development, is to be considered of major 
importance. Of these discoveries, the more 
important are the Southwest Lone Grove 
pool in 5S. 1W., Carter County; the East 
Pauls Valley pool in 3N. 1E., Garvin 
County; South Moore pool, 1oN. 3W., 
Cleveland County; and, the Washington 
pool, sec. 4-7N. 3W., McClain County. 

Southwest Lone Grove—Discovered in 
May 1944, in the NW. NW. SW. of sec. 
5, 59. rW., 15 producing oil wells and two 
dry holes were completed by the end of the 
year, and the pool had eight active opera- 
tions on Jan. 1. Production (36° gravity) is 
- from the Deese sand at a depth of 2775’, 
and at the close of the year it had amounted 
to 199,000 bbl. Current production during 
December for the field’s 15 wells averaged 
1,623 bbl. daily. 

East Pauls Valley—The East Pauls 
Valley field in sec. 13, 3N. 1E, Garvin 
County, shared in the state’s development 
to the extent of 31 producing oil wells 
and four dry holes. This field, with a proved 
productive area of 1760 acres, produces 
33° gravity oil from a Pennsylvanian 
- sand at an approximate depth of 3000 ft. 
Total 1944 production amounted to 242,000 
bbl. With 21 active operations at the 
beginning of 1945, a sizable concentration 
of the coming year’s activity may be 
expected in this field. 

South Moore—The South Moore pool, 
of Cleveland County, was discovered in 
June of 1944 in the NE. SW. SW. of 
sec. 26, 10N. 3W., where production was 
developed from the Wilcox sand at 
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8833 to 8865 ft. In December the Bartles- 
ville sand was developed as a productive 
horizon from 7742 to 7772 ft., the discovery 
well initialing 750 bbl. of 35° gravity oil 
through open tubing. It now appears that 
the Bartlesville sand will be the most 
prolific of the two producing horizons. 

Washington.—The Washington pool, a 
McClain County discovery by The Carter 
Oil Co. in the SE. SW. of sec. 4, 7N. 3W., 
produces from the Second Wilcox sand 
from 10,635 to 10,645 ft., and initialed 
200 bbl. of 39° gravity oil. 


New Horizons IN OLp FIELDS 


Production was developed, in four old 
pools in the state from new productive 
horizons, as follows: In the Blakely pool, 
12N. 1oE., Okfuskee County, Booch sand 
production was developed; in the West 
Moore pool of Cleveland County, which 
originally produced from the Wilcox sand, 
production was found in the Hunton lime, 
which initialed 570 bbl. of oil in 17 hr. 
through a t-in. tubing choke; in the 
Wewoka pool, in 8N. 8E., a small well 
was completed in the Booch sand at 2975 
ft.; also in the Wheeler pool, of Carter 
County, a Deese sand well was completed ~ 
for an initial potential of 30 bbl. daily 
from a depth of 5066 feet. 


GAs DEVELOPMENTS 


The outstanding gas development in 
the state during 1944 was in the Tri-state 
Hugoton gas area, where 85 wells were 
completed on the Oklahoma side for an 
average initial potential of 24,062 000 cu. ft. 
Oklahoma came into its own as a com- 
merical gas-producing state during the 
year, having increased its Hugoton produc- 
tion some 318 per cent. Although the pool 
extends into three states, Oklahoma showed 
the largest increase, where withdrawals 
increased from 10,374,054 M cu. ft. in 
1943 to the sum of 43,290,965 M cu. ft. 


in 1944. 
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TABLE 1.—Oil and Gas Production in Oklahoma 
a ae GUO SC he 


. Oil Wells 
: ‘ Number of Oil : 
Oil Production and/or Gas Wella Bent ne 
Total Production, Bbl.¢ 1944 
Field, County rpehaa of 
iscovery 

s Area om 

& Proved, me A Lee i, Total 
g Acres | To End During $2 | 2)8la 

2 of 1944 1944 se) eigls. 

= Bea =| SS 
3 5918 [2/35 

CENTRAL OKLAHOMA 

1| Agra, West, Lincoln............... 1927 80 254,505 30,872 1 4 4 
S-Avery, Lincoln... 2: tot ds Mae. 1939 120 15,063 1,979 1 1 
3| Chandler, Lincoln.......... 4 1924 1,255 12,578,893 246,459 5 50 50 
4| Davenport, Lincoln........ 1924 2,335 12,442,576 154,242 222 112 112 
5| Davenport, North, Lincoln. . 1941 130 . 66,808 4,476 : 4 4 
6| Davenport, South, Lincoln. . 1926 211,198 4,314 2 2 

7| Davenport, West, Lincoln. 1940 50 141,289 16,059 5 5 
8} Gessman, Lincoln... . 1934 160 448,363 19,296 9 9 
9| Hoyt, Lincoln... .. 1935 265. 1,438,052 42,267 9 9 
10} Kendrick, Lincoln. 1940 40 59,209 7,432 2 2 
11| Laffoon, Lincoln... 1932 470 2,446,205 185,405 12 
12} Lincreek, Lincoln. ..... 1932 275 256,441 5,124 8 8 
13| McLoud, North, Lincoln 1943 160 87,932 52,316 4 3 3 
14| Meeker, South, Lincoln. 1943 80 14,278 8,730 1 1 1 
15] Payson, Lincoln... 1940 40 19,018 3,203 i 1 
16| Peck, Lincoln. .. 1926 160 626,849 50,214 5 5 
17| Perkins, Lincoln... .. 1940 150 258,400 30,399 2 2 
18] Sac and Fox, Lincoln. 1924-37 1,830 3,657,716 148,685 139 139 
19] Skellyville, Lincoln... 1925 310 1,835,745 20,118 12 12 
20) Sporn, Lincoln....... 1936 150 801,631 34,009 6 6 
21| Sporn, East, Lincoln. 1942 10 14,233 6,583 1 1 
22! Stroud, Lincoln........ 1923 590 9,382,333 159,681 24 24 
23) Warwick, Kast, Lincoln... .. 1944 200 313 313 1 1 1 
24| Warwick, Southeast, Lincoln 1944 200 14,251 14,251 2 2 2 
25| Wellston, North, Lincoln. 1936 500 1,507,426 27,820 9 9 
26] Wilzetta, Lincoln........ mae 1934 220 1,237,864 47,226 ll 11 
27| Wilzetta, South, Lincoln........... 1936-42 120 459,080 125,540 6 
28] Miscellaneous, Lincoln. . ; 280 556,600 12,213 5 5 
29| Blackburn, East, Pawne , 1920 z 6,588 5 5 
30] Casey, Pawnee... . 1921 x 4,665 2 2 
31| Cleveland, Pawnee 1904 4,255 40,569,402 132,492 215} = 215 
32| Greenup, Pawnee 1926 z 0 Abandoned 
33} Hallett, Pawnee. 1922 1,665 z 22,692 40 40 
34| Jennings, Pawnee. . 1916 1,375 4,150,131 52,704 67 67 
35| Keystone, Pawnee. 1919 5,565 2,889,514 126,270 223; 223 
36] Lauderdale, Pawnee 1915 4,300 13,966,713 182,268 174 174 
37| Maramec, Pawnee. 1920 1,990 3,390,855 131,028 78 78 
38} Masham, Pawnee... . 1924 290 x 5,856 5 5 
39| Pawnee, East, Pawnee 1941 10 8,731 0 Abandoned 
40| Ralston, Pawnee... “As 1924 205 x 0 Abandoned 
41] Skedee, Pawnee................... 1926 160 238,336 14,850 7 7 
42) Terlton, Pawnee................-- 1912 980 923,448 13,542 13 13 
43] Terlton, North, Pawnee............ 1917 2,010 3,301,927 40,260 71 71 
44| Watchorn, Pawnee................ 1922 530 7,712,933 66,360 15 15 
45| Watchorn, East, Pawnee........... 1942 820 2,343,366 886,901 24 2 24 
46| Miscellaneous, Pawnee............. 360 x 1,098 1 1 
47| Broyles, Payne.....:............. 1918-39 170 x 50,508 3 8 
48] Broyles, East, Payne.............. 1940 110 34,422 0 Abandone 
AD Cowles, Payne. vores. ics dacbeareee 1938-40 1,338 7,011,404] = 1,215,711 35 
50| Coyle, North, Payne.............. 1942 80 4 8,561 1 1 
GP) Ay POUNA crac ctren s.s a reaenn 1920 1,185 2,857,096 114,558 31 31 
BS: Glencoe a sick ie dos sese ed wanes hat 1943 40 1433 2,558 | Abandoned 1944 
BS) Ingalls, Payne sire cca cy canes oeiiers 1914 1,110 6,413,667 90,768 2 25 25 
54| Ingalls, East, Payne........... 1943 120 231,285 216,811 4 3 4 
55] Ingalls, Northeast, Payne.......... 1925 14,634 12,444 6 6 
56| Ingalls, Northwest, Payne......... 1944 120 24,119 24,119 1 1 1 
57| March, Payne. ...2.....00..000035 1922 1,410 x 69,906 19 19 
58] March, North, Payne............. 1926 155 x 21,228 7 7 
59| Markham, Payne................. 1928 69,052 4,352 4 4 
60| Markham, West, Payne........... _ 19438 40 28,345 15,315 2 2 2 
61 Mohan; Puynenccs. caci due cases ox Prior to 1925 2,340,318 1,100 3 3 


* Footnotes to column heads and explanation of symbols are given on page 258. 
1 Accurate figures on flowing and artificial lift not available. “Total” includes all wells, irrespective of method of production. 
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TABLE 1.—(Continued) 
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peenron és 
essure, haracter 
‘ re Producin: ; Deepest Zone Tested” 
Be ie of Oilt ucing Formation to End of 1944 
al 
a | 
g “3 
a om 
2% bis Gravity h aie 5S . s 
5) Initial | A.P.I. at Name and Age? my ~ |e ae Name eI 
q 60°F. b= S+2| > > C 
Zz 2 |SS/S3e/se) § S 
© 3 Se) jh eter tel Asgescl ees el 
g e (eel ects Sel 3 S 
3 al oS iz 
3 Bret pero Ne ae logs A 
CENTRAL OKLAHOMA 
1 
2 44 Prue, Pen 
3 38 Various, Pen, Ord §,L | Por 3,250 A 
4 43 Various, Pen S Por 2,600} 50 | ML 
: 41 Prue, Pen 8 3,535] 13 
7 46 Prue, Pen 8 
8 44 Cleveland, Pen 8 Por M 
9 40 1st Wilcox, Ord Sy) Por 
: ee 
ilcox, S | Por| 4,190 il 
12 46 | Wilcox, Ord S| Por Ps ra es 
13 37 _| Wilcox, Ord 8 5,635| 6 Wilcox 5,638 
14 38 Wilcox, Ord S 5,544) 3 Wilcox 5\545 
15 35 Lower Skinner, Pen 
16 23 2nd Wilcox, Ord 
17 43 Hunton, Sil 
18 46 Prue, Pen § 
19 41 Various, Pen, Sil, Ord, Cam 8, L 
20 46 Simpson, Ord 8 4,500 
21 Upper Simpson, Wilcox, Ord s 4,555| 10 
22 41 Various, Pen, Ord 8 x 4,240} 50 Wilcox 4,520 
23 175 42 Prue, Pen S 4,003} 12 Prue 4,043 
a r vereencares : a as 2nd Wilcox 5,250 
ilcox, Or 1 
26 40 Hunton, Viola, Sil, Dev, Ord 
27 = 35 Hunton, Viola, Bartlesville, Sil, Dev, 
Pen, Ord 
. 41 Prue, Wilcox, Pen, Ord iS] 
30 
4 Hd Various, Pen, Ord, Cam §,L | Por} 1,300 
7 
33 38 Various, Pen, Ord 
34 Bl. Various, Pen, Mis, Ord §, L © 
35 37 Various, Pen, Mis, Ord §,L 1,100 
36). 37 Various, Pen, Ord, Cam §, L 1,185 
37 37 Various, Pen 2,400 
38 39 Various, Pen, Mis, Ord §,L 
39 42 Misener, Mis 3,363] 4 
40 39 Various, Pen, Ord 
41 40 Bartlesville, Burgess, Skinner, Pen 8 
42 38 Various, Pen, Ord 
43 38 Various, Pen, Ord 
44 41 Various, Pen, Mis, Ord 8,L | Por 
45 Wilcox, Ord S 3,880) 15 
46 37 Bartlesville, Wilcox, Pen, Ord 8 
47 43 Bartlesville, Viola, Wilcox, Pen, Ord §, L 
48 36 
49 46 Hunton, Wilcox, Sil, Ord §, L 2 
50 Hunton, Sil, Dev L 4,751) 9 
51 38 Various, Pen, Mis, Ord 8,L , 
52 42 Misener, Mis NS) 4,029] 19 Wilcox 4,121 
53 39 Various, Pen, Mis, Ord 8, L 3,115 : 
54 44 Misener, Mis 5 3,750| 6 Viola 3,776 
55 41 
56 620 45 2nd Wilcox, Ord 8 4,033] 8 2nd Wilcox 4,041 
57 38 Various, Pen, Ord i 
58 43 Wilcox, Ord j iS) 
59 ; Burgess Sd., Mis Ls., Pen-Mis §,L 3,266) 13 : 
60 42 Wilcox, Ord ; 3,584} 2 Wilcox 3,585 
61 43 Various, Pen, Mis, Sil-Dev, Ord - 
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TABLE 1.—(Continued) 
ire eS MS ht Ee ee 
Ss Oil Wells 
. : Number of Oil oducin: 
Oil Production and/or Gas Wells! Fro “a rif 
Total Production, Bbl.¢ 1944 
Field, County ee of 
iscovery fe 
he ea = 
8s Proved, = ~~ ~ Total 
g Acres? To End vee E fe 3 I 
% of 1944 194 Be Et 3 i. 
3 88@/8|2|3 
62| Mehan, Northeast, Payne.......... 1941 330 366,909 274,836 9 17 
63] New Cushing, Payne.............- 1916 185 z 0 Abandoned 
64] Norfolk, Payné.... 0.4. 0.cccesenee 1916 785 z 22,692 20 20 
65] Norfolk, West, Payne............. 1929 » 390 x 52,704 22 22 
66] Orlando, Payne..........00ecceees 1929 210 1,052,752 25,119 2 
67| Orlando, East, Payne.............. 1941 80 213,513 22,392 1 3 3 
68] Ramsey, Payne..........0.s00e00 1938-40 630 9,418,451 1,243,784 42 41 
GO} Ripley? Paynes: fives b sce sieve ss 1923 375 z 13,176 5 5 
70| Ripley, North, Payne............- 1923 165 2,274,629 19,238 2 2 
71) Stillwater, Payne................- 1935 130 542,081 6,367 3 3 
72| Stillwater, West, Payne............ 1940 150 202,753 17,897 1 
73| Yale-Quay, Payne............0+- 1914 4,095 23,845,616 587,064 1 160} 160 
74| Miscellaneous, Payne............5+ 160 z 3,062 7 7 
75| Aggregate for district of pools 
marked z...........-. eee 610,417 
76 Total Central Oklahoma.. 193,443,234] 7,283,070 1,815 
East Central OKLAHOMA 
77| Hoffman, McIntosh............... zr 124 2 2 
78| Hill (Misc’l.), McIntosh........... 85 0 1 1 
79| Beland, Muskogee..............006 z 184 10 10 
80] Boyle, Muskogee... .. <r z 6,588 15 15 
81| Boynton, Muskogee x 12,810 20 20 
82] Butler, Muskogee. . 2 21,228 57 57 
83| Cole, Muskogee........ z 4,026 20 20 
84! Council Hill, Muskogee. x 15,738 31 31 
85| Haskell, Muskogee..............4 x 24,522 68 68 
86] Jolly-Patton, Muskogee............ z 732 Abandoned 19 19 
87| Link, Muskogee...........0....0:- z 40,626 32 32 
88] Muskogee, Muskogee.............. z 34,404 120; 120 
89] Muskogee, North, Muskogee....... z 2,196 Abandoned 22 22 
90| Robinson, Muskogee..............5 z 306 2 2 
91] Sheppard, Muskogee.............+ a 1,830 1 1 
92! Sommerville, Muskogee............ z Abandon 
93) Transcontinental, Muskogee........ z 2,196 7 7 
94) Yahola, Muskogee. ........+...++- z 2,196 18 18 
95] Miscellaneous, Muskogee........... z 15,614 10 10 
96| Baltimore, North, Okfuskee........ x 3,294 7 7 
97| Bearden, Okfuskee..............55 x Abandoned 
98| Beidleman, Okfuskee.............. 281,128 4,137 5 5 
99| Blakely, Okfuskee............-0.55 904,844 44,432 5 5 
100] Carey, Okfuskee...........-.00005 1,178,103 24,594 10 10 
101] Clearview, Okfuskee.............+. x 17,202 10 10 
102] Clearview, Northwest, Okfuskee. . . 1,625 155 1 a 
103) Cowan, Okfuskee............0.005 40,051 6,499 2 2 
104] Deaner, Okfuskee............00005 x 75,396 78 78 
105] Fields, Okfuskee.............0.005 x 10,614 10 10 
106] Gregory, Okfuskee...........645.. x 15,372 14 14 
107| Gypsy Hill, Okfuskee.............. z 12,078 13 13 
108) Haydenville, Okfuskee............. 129,933 17,224 4 4 
109] Josey, ee har cali tte cians tae k z 48,312 18 18 
110} Keaton, Okfuskee...............5: z Abandoned 
111| Lyons-Quinn, Okfuskee............ z 41,724 ) 24 
112] Mason, Okfuskee...... Nis 8,515 Abandon 
113] Micawber, Okfuskee. 1 1 
114) Midwest, Okfuskee. . 4 4 
115} Morgan, Okfuskee. 1 1 
116] Morse, Okfuskee 1 1 
117] Okemah, Okfuskee 50 50 
118] Okemah, East, Okfusk 7 7 
119] Okemah, North, Okfuskee. . 10 10 
120] Okemah, West, Okfuskee. . . 1 1 
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Hunton, Sil-Dev 


Secale ve 
essure, aracter . : Deepest Zone Tested? 
ee ig of Oilt Producing Formation to End of 1944 
a 
- . 
Gravit 3 2 e 
hy a tavity w | a2 Ss 
3) Initial ra Name and Age? * iS & Bs oe Name I 
3 a & |sslose/ee| 8 ‘S 
4 ee oe B i 
s S |ES/ag8/SF) 8 3 
a D jaa eN He | ge A 
62 47 1st and 2nd Wilcox, Ord { 4,065) 11 
7 4,100} 3 
63 38 Various, Pen, Ord 
64 38 Bartlesville, Wilcox, Pen, Ord iS) 
65 38 Bartlesville, Wilcox, Pen, Ord 8 
66 41 Misener, Mis 8 
67 41 Misener, Mis § 4,720) 27 
- 68 42 1st Wilcox, Ord 8 4,768] 27 
69 42 Various, Pen, Ord §,L 
70 42 Wilcox, Ord 8 Por 
71 40 Wilcox, Ord 8 Por 4,300} 6 A 
72 41 Hunton, Sil 
73 38 Oswego, Bartlesville, Wilcox, Pen, Ord | §S, L 2,670 
ay 39 1st and 2nd Wilcox, Ord 
76 
East Canrrat OKLAHOMA 
vith 35 Wilcox, Ord § 
78 40 
79 35 ist and 2nd Dutcher, Pen 8 
80 38 Dutcher, Pen S) 
81 35 Mississippian, Mis L 
82 32 Unidentified Sand 
83 35 Unidentified Sand 
84 38 Various, Pen 
85 34 Tucker, Pen 
86 43 Muskogee, Timber-Ridge 
87 36 Booch, Dutcher, Pen 
88 38 Unidentified sand Wilcox, Ord S 1,052 
89 35 Wilcox, Ord iS} 
90 39 Muskogee 
: 39 Unidentified sand 
9 : 
93 39 Booch, Pen i) 
94 39 Booch, Boynton, Pen 
95 38 Leidecher, Dutcher, Wilcox, Pen, Ord 
96 38 Dutcher, 1st and 2nd Wilcox, Pen, Ord 
97 
98 38 Wilcox, Ord 5 
99 39 Unidentified Sand 
100 32 Various, Pen 
101 38 Wilcox, Ord 8 
102 Gilcrease, Pen § 2,915} 10 
103 42 Hunton, Sil-Dev 
104 38 Deaner, Lyons, Wilcox, Pen, Ord 8 2,800 
105 43 Deaner, Wilcox, Pen, 8 
106 39 Various, Pen, Ori ; 
107 33 ge tte Dutcher, Wilcox, Pen, NS] 2,430 
108 31 Dutcher, Wilcox, Pen, Ord iS) KS 
109 40 Wilcox, Ord - 8 3,600} 50 D | Wilcox 3,700 
110 39 Dutcher, Quin, Pen 
111 39 Lyons, Pen 
112 39 Hunton, Sil-Dev 
113 36 Wheeler, Dutcher, Pen 
‘114 36 Hunton, Sil-Dev L 3,692} 4 
115 37 Dutcher, Pen 
116 Cromwell, Pen Bela hes 
117 30 Gilcrease, Cromwell, Pen 
118 37 Lower Cromwell, Pen 7 
42 Gilcrease, Hunton, Pen, Sil-Dev 
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OIL AND GAS DEVELOPMENT IN OKLAHOMA IN 1944 


: Oil Wells 
. : Number of Oil 
Oil Production and/or Gas Wells’ ie oa 
Total Production, Bbl.¢ 1944 
Field, County Pe Sic of 
iscovery 

ra Area ou 

3 Proved, nap 3 Total . 

g Acres’ | To End During ples Bs 3 

Z of 1944 1944 ao lai3sia 

: ce | 8 | 32/33 

3 82@ 18/2) 54 
121) Okfuskee, Okfuskee..............-- 1938 100 143,486 « 8,424 5 5 
122) Paden; Okstsheeten « <is'c-iesta ba creel 1914 80 x 1,830 3 3 
123] Paden, North, Okfuskee........... 1944 40 2,010 2,010 “4 1 1 1 
124] Pettiquah, Okfuskee............... 1942 32,456 27,204 8 ll 11 
125] Sheldon, Okfuskee...............55 1916 900 z 25,620 14 14 
126] Weleetka, Okfuskee............. 2% 1913 1,815 x 141,642 4 74 74 
127| Weleetka, South, Okfuskee......... 1937 90 62,493 266 3 3 
128} Weleetka, West, Okfuskee.......... 1926 250 1,012,038 69,514 15 15 
129| Miscellaneous, Okfuskee........... 340 z 15,714 4 4 
130] Aztec, Okmulgee............--..55 1917 2,140 z 40,626 42 42 
131) Bald Hill, Okmulgee............... 1908 25,095 z 293,166 719 719 
132] Belts-Rapp, Okmulgee...........-. 1920 z Abandoned 
133] Beggs, North, Okmulgee........... 1909 1,840 x 13,542 21 21 
134] Beggs, South, Okmulgee............ 1911 4,455 £ 62,586 43 43 
135| Brinton, Okmulgee..............-. 1914 545 x 9,516 15 15 
136] Coalton, Okmulgee................ 1907 2,040 2 19,764 57 57 
137| Edna, East, Okmulgee............. 1919 150 z 2,196 2 2 
138) Bram, Okmiulgee....5 0... cece es 1921 600 z 3,294 14 14 
139| Gypsy Hill, Northwest, Okmulgee. .. 1938 100 71,275 4,914 4 4 
140| Hamilton Switch, Okmulgee........ 1909 2,570 z 24,888 73 73 
141| Hector, Okmulgee.............6045 1914 645 z 1,464 7 7 
142| Henryetta, Okmulgee.............. 1910 785 x 7,320 32 32 
143! Henryetta, Northeast, Okmulgee... . z 4,392 4 4 
144) Montezuma, Okmulgee............ 1918 220 z 3,660 4 4 
145| Morris, Okmulgee................. 1907 7,300 z 93,696 208| 208 
146] Natura District, Okmulgee......... 1914 1,750 z 9,516 18 18 
147| Nuyaka, South, Okmulgee.......... 1937 105 531,602 12,924 6 6 
148] Nuyaka, Southwest, Okmulgee..... . 1941 40 29,410 1723 2 2 
149} Oklahoma Central, Okmulgee....... 1921 545 z 9,150 8 8 
150} Okmulgee District, Okmulgee....... 1906 5,020 z 55,998 136| 186 
151] Phillipsville, Okmulgee............. 1920 580 = 6,222 7 7 
1621 Pind, 'Okmulgedses so nekts sac vas ole 1915 815 z 3,660 26 26 
153} Pollyanna, Okmulgee.............. 1921 3,975 x 103,944 187; 187 
154] Schulter, Okmulgee................ 1907 455 x 3,660 9 9 
155| Simmons-Black, Okmulgee......... 1920 455 z 16,104 10 10 
156| Spencer, Okmulgee................ 1917 790 z 18,300 31 31 
157| Summers, Okmulgee............... 1914 290 z 2,928 15 15 
158] Tiger Flats, Okmulgee............. 1928 1,045 z 155 Abandoned 
159| Youngstown, Okmulgee............ 1915 2,285 z 21,960 44 44 
160} Misce — Lyred St oe 465 x 002 2 2 
161| Airport, 7’ Muse Gael ae 1937 330 145,021 1,565 12 12 
162] Alsuma, Tulsa. Sey Bates 1916 175 z 2,928 4 4 
163] Bird Creek, lsat eee Pace 1906 17,910 z 327,204 1,475) 1,475 
164| Bixby, Tulsa...............-.---. 1916 1,860 z 24,156 70| | 70 
165] Broken Arrow, T'ulsa.............. 1901 3,665 x 20,862 55 55 
166] Bruner Vern, Tulsa............... 1923 1,055 x 36,234 50 50 
167} Collinsville, Tulsa....... ee cto 1916 120 z 2,196 10 10 
168] Dawson, Tulsa.......-.......055. 1906 765 z 10,248 40 40 
160) Fisher ils... a cs sae a cena 1918 685 x 3,660 7 7 
170] Jenke; 7 ileacrrtee scams «is sisawalae 1901 6,885 r 71,370 293} 293 
ATE) GON ard) Puls ke ates aie «nein ite 1916 1,000 z 13,908 32 32 
172| Owasso, Tulsa.................... 1913 360 z 5,124 13} 13 
178). Perryman, Tulsa. oicccu sf. tss enon 1924 345 z 1,464 10 10 
174 Fork, Tulsa. . 1901 4,390 z 21,228 78 78 
175 Pp ued Serine Pilea icra the eee 1916 625 z 18,666 41 41 
WAS UTLEY TPS Sn ee DD ee 1901 910 2 Abandoned—1943 
177| Turkey Mountain, Tulsa.......... 1922 1,115 z 25,986 49 49 
DZS Dubley sy, Tuga cs ~ te canes avin sie tnt 1914 3,715 z 78,690 349} 349 
AZO Wi00Yj.2 Wieden acwcineng eis vs «se 1915 2,200 x 47,214 83 83 
180] Bilby, Wagoner. . at 1918 260 w= 7 7 
181} Corine, Wagoner... 1919 190 F 7 7 
182] Coweta, Wagoner. . 1914 720 z 23 23 
183| George, Wagoner. . 1918 270 z 33 33 
184) Gillette, Wagoner. . ae 1924 65 z 8 8 
185] Goble, Wagoner. ................. 1916 325 x 17 17 
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TABLE 1.—(Continucd) 
ce aN ea ee SAN a 


recog ‘ 
essure, | Chara : . 
Lb. per We on Producing Formation Mtr op Wie 
Sq. In 
a 
5 “3 
rae & 
by Gravity ow 2 Ss 
| Initial | A.P.I. at Name and Age? a ~ |erae ae. Name Z 
g one. H | -8| ese |fe| & 
z & |£8lgee|s"| 2 2 
=a g |EslBke/S8| 3 2 
=| ré) len a oN a & a 
121 39 Dutcher, Wilcox, Pen, Ord 
122 36 Prue, Pen s 
o Cromwell, Pen 3,725 2nd Wilcox 4,557 
125 42 Wilcox, Ord 
126 39 Gilcrease, Pen 8 2,530/130 
127, 39 L Gilcrease, Pen S 
128 41 Booch, Pen § 
129 36 Various, Pen, Ord 
130 38 Booch, Wilcox, Pen, Ord 8 
131 30 Glenn, Pen § 750 
132 
133 38 Youngstown, Wilcox, Pen, Ord 
134 37 Various, Pen, Mis, Ord 
135 37 Wilcox, Ord iS 
136 30 Booch, Wilcox, Pen, Ord 8 1,300 
137 30 Unidentified Sand 
138 40 Wilcox, Ord 8 
139 Wilcox, Ord 8 3,250] 10 
140 29 Glenn, Dutcher, Wilcox, Pen, Ord 8 1,885 
141 37 Various, Pen, Mis, Ord §,L 
142 38 Various, Pen, Sil-Dev, Ord, Cam §,L 
143 
. 144 38 Unidentified Sand 
145 36 Various, Pen, Mis, Ord §, L 1,600 
146 30 Various, Pen, Mis, Ord 
147 43 Wilcox, Ord S 
148 Misener, Mis 3,168} 8 
149 32 Wilcox, Ord Ss 
150 30 Various, Pen, Mis, Ord S 1,240 
151 45 Wilcox, Ord S 
152 35 Booch, Dutcher, Pen S 
153 34 Various, Pen, Ord, Cam §,L 1,365 
154 36 Deaner, Glenn, Wilcox, Pen, Ord 
155 36 Salt, Booch, Pen 
156 33 Various, Pen, Mis, Ord, Cam 
157 38 Dutcher, Pen § 
158 37 Various, Pen, Ord 
159 31 Youngstown, Pen s 
160 40 Booch, Dutcher, Wilcox, Pen, Ord i) 
161 38 Bartlesville, Pen $ 
162 35 Burgess, Pen s 
163 31 Bartlesville, Wilcox, Pen, Ord § 1,110 
164 32 Various, Pen, Ord §, L 
165 37 Various, Pen, Mis, Ord, Cam 
166 37 Various, Pen, Ord, Cam 
167 33 Various, Pen, Mis 8, L 
168 36 Bartlesville, Tucker, Pen 5 
169 34 Sie Tyner, Arbuckle, Pen, Ord, 
am 
170 86 Various, Ord, Cam, Pen, Mis §,L 
171 35 Various, Pen, Mis, Ord, Cam 8, L 
172 30 Various, Pen, Ord, Cam 
173 31 Unidentified Sand 
174 34 Various, Pen, Ord, Cam | 599 
175 37 Various, Pen, Ord, Cam 
176| 34 Various, Pen, Mis, Ord 
177 35 Various, Pen, Ord, Cam 
178 32 eins Burgess, Siliceous, Pen,| 8, L 1,260 
rd, Cam 
179 37 Various, Pen, Mis, Ord §,L 1,480 
180 35 Dutcher, Burgess, Pen 
181 39 Unidentified Sand 
182 ' 38 Various, Pen, Mis ,Ord, Cam §,L 700 
183 36 Dutcher, Pen S 
184 38 Tyner, Ord 
185 37 Dutcher, Pen 8 ‘ 
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OIL AND GAS DEVELOPMENT IN OKLAHOMA IN 1944 


| Line Number 


Field, County 


Johnson-Bailey, Wagoner.......... 
McCracken, Wagoner............+ 
Oak Grove, Wagoner......:....... 
O. K., Wi 


Seltser; Wagoner. 55, ic w0's ae vee 
Stone Bluff, Wagoner............-- 
Striker, Wagoner.......2...-..05- 
Wagoner, Wagoner......... ee 
Wagoner, South, Wagoner 
Webster, Wagoner... 
Wright, Wagoner.... ARG 
Miscellaneous, Wagoner........... 
Aggregate for districts of pools 


Arno, Southeas 
Arno, West 


Bellview, South... o3o3saten.ce 
Big Pond 


rue EGSt aateccte spite aciny sievlstuss 
Cushin, 
MOOBT NORM ers yaiaa a akiretsrenis top 


Glbin Pooler ty encnten ics: 
BGK Orv GLOVES... cicbaneic Un tae os 
Independent 
Iron Po 
Mallvvillaytcas wife ne uakes 
Manford (Deep and Shallow) 


PO ADK nr aeeen sea eeanieee 


: Oil Wells 
. : Number of Oil . 
Oil Production and/or Gas Wells’ Segre 2 
; Total Production, Bbl.¢ 1944 
Year of 
Discovery 45 
ea ° 
Proved, : =F Z | Total 
Acres? To End During B= 3 ala 
of 1944 1944 ao 2/3/3. 
| | ‘Bs 
8818 |4| 55 
1920 80 x Abandoned 
1920 90 z | 12 12 
1920 145 z Abandon 
1919 80 z Abandoned 
1916 695 z 18,666 57 57 
1924 65 z 51 11 ll 
1915 1,065 z 96,990 156 156 
1917 z Abandon 
1914 460 z 646 43 43 
1939 80 14,564 4,837 ‘ 8 
1917 60 3 1,098 11 il 
80 z 1 1 
170 z 2,431 7 Y fr 
312,761,300 
318,130,262; 2,705,147 5,679 
East CenTrAL CrEeEK County 
1923 210 z 30,744 
1923 =z 15,557 
1940 227 159,425 22,563 
1941 50 106,370 23,459 
1924 470 z 120,780 
1906 8,495 z 109,800 
1916 5,255 x 282,552 
1922 1,700 z 88,938 
1922 565 x 17,934 
1926 515 z 32,208 - 
1939 100 x 6,222 
1912 24,940 | 368,342,139 2,925,488 
1920 8,345 x 142,374 
1915 1,365 x 326,838 
1924 730 | x 69,540 
1940 90 113,113 12,614 
1905 15,970 | 225,948,375) 2,134,146 
1942 220 91,643 23,101 
1908 1,320 z 51,240 
1917 925 z 23,790 
1934 3,600 x 119,682 
1922-37 4,650 x 178,242 
1923 80 310,601 7,777 
1941 640 116,312 38,190 
1915 1,580 , z 17,934 
1929 i 3,660 
1921 340 z 23,058 
1914 2,285 x 102,846 
1940 20 2,462 124 
1916 1,820 z 6,954 
1920 340 z 13,176 
1918 370 z 20,130 
1909 1,790 z 53,070 
1910 2,570 x 72,468 
1913 6,585 x 392,718 
1940 460 868,102 74,298 


RAYMOND D. 


SLOAN 
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eS OEE PE EES EE Se LON de 


Reservoir oa 
essure, aracter ‘ - Deepest Zone Tested? 
ue. Pe of Oil Producing Formation to End of 1944 
B 
g A 
© 4> ca 
e : Gravity enna s 
i Initial | APL at Name and Age/ ‘ (eee lee Naas g 
. 5 -8] oBe|.2.5| & cS 
Zz & |S8/SB= 1S" 8 . 
2 q 2_\sug|su| s 3 
3 A |EA|Ss8|22| 3 : 
a) Oo fm 1a a Ba a 
186 33 Unidentified Sand 
187 43 Tyner, Ord 
188 33 Pitkin, Burgen, Pen, Ord 
189 36 Dutcher, Tyner, Burgen, Pen, Ord 
190 38 Dutcher, Mis, Tyner, Pen, M Ord §,L 1,000 
191 37 Dutcher, Pen S 
192 36 Various, Pen, Mis, Ord, Cam 1,840 
193 35 Dutcher, Morrow-Pitkin, Pen, Mis 
194 35 Peru, Ordivician, Pen, Ord 
195 35 Pennsylvanian 
196 33 Burgen, Ord 
197 40 Pitkin, Pen L 
198 32 Unidentified sand and lime 
199 
200 
East Cmnrrat Creek County 
201 36 Simpson, Ord 
202 
203 40 Frue, Red Fork, Bartlesville, Wilcox, 
; en, 
204 Red Fork sand, Pen 8 2,756) 10 
205 32 Ser Glenn, Dutcher, Wilcox, Pen, § 
Ir 
206 32 Taneha, Pen 
207 35 Layton, Ft. Scott, Oswego, Red Fork,| S,L 2,700 
Bartlesville, Dutcher, Mis, Wilcox, ; 
Pen, Mis, : 
208 35. Layton, Ft. Scott, Oswego, Red Fork, | 5, L 
Bartlesville, Dutcher, Mis, Wilcox, 
Pen, Mis, Ord 
209 35 Dutcher, Pen 3,152 
210 35 Layton, Ft. Scott, Oswego, Red Fork, 
Bartlesville, Dutcher, Mis, Wilcox, 
Pen, Mis, Ord 
211 37 Layton, Pen 
212 39 Various, Pen, Ord 8,L | Por AF 
213 42 Layton, Peru, Prue, Dutcher, Pen 
214 32 Glenn, Dutcher, Wilcox, Pen, Ord Ss 2,700 
215 afd Dutcher, 1st Wilcox, Pen, Ord 
216 35 Wilcox, Ord 
217 34 Various, Pen, Ord 
218 Bartlesville, Pen 8 3,119) 11 
219 35 Taneha, Wilcox, Pen, Ord 8 2,100 
220 36 Wheeler, Prue, Cleveland, Pen s 2,420 
221 30 Peru, Pen § 
222 35 Various, Pen, Ord 8, L 1,550 
223 42 Dutcher, Wilcox, Pen, Ord 5 
224 1st & 2nd Wilcox, Ord s 3,970} 5 
225 33 Red Fork, Glenn, Tucker, Dutcher,} 5 400 
Wilcox, Pen, Ord 
226 34 Dutcher, Pen d S 
227 40 Layton, Peru, Wheeler, Skinner, NS) 
Bartlesville, Pen 
36 Various, Pen iS} 
38 Prue, Pen ne 8 
35 Glenn, Taneha, Wilcox, Pen, Ord 
He Es Jn a 
arious, Pen, 
34 see ae Pinney 5, L 1,000 
36 ‘aneha, Dutcher, Wilcox, Pen, Or ; . 
32 Various, Pen, Mis, Ord 2,340 Wilcox 3,140 
41 2nd Wilcox, Pen, Ord s 
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pe ec a S 


(ae RR AS SOE AR DIOS 


F Oil Wells 
: - Number of Oil His 
Oil Production and/or Gas Wells’ Bjcorrers 
Y f Total Production, Bbl.¢ 1944 . 
4 a ear 0 ‘ 
Field, County’ Dinevers “ § 
nL rea ox ; 
5 Proved, = 3 Total | 
| Acres? To End During 35 3 gis 
Z of 1944 1944 Boole Pieces - 
© =| | Se 
3 68 | 8 |2| 35 : 
237) Stroud, Southeast 1943 240 703,668 562,908 60 | 49 53 i 
238) Tibbens....... td 1924 430 - 18,666 36 36 
239| Tibbens, North ats 1940 110 104,144 19,494 4 4 : 
240) Tuskegee Fi 1924 310 z 2,562 6 6 
241) Tuskegee, Eas ae 1925 540 1,324,996 102,936 26 26 
242) Walker..... a 1923 390 z 67,710 3 31 31 
243) Walker, Wes 1939 80 129,848 7,861 7 vs 
244) Wilcox...... 1919 1,375 z 133,956 54 54 ; 
245] Miscellaneous. . 670 2 62,220 26 26 
246) Aggregate for : 
marked z 201,203,229 
247| Total Creek County, East Central ; 
Oklahoma OPS oie as eae 799,524,427) 8,562,478 5,704 
NORTHEASTERN OKLAHOMA 
248| Craig, Nowata, Rogers, and Wash- | s 
ington Counties........-3..53..-- 104,670 ee 4,357,596 14,840) 14,840 
NORTHERN OKLAHOMA 
249] Barnes, Garfield................-. 1918 185 z 10,248 10 10 
250) Brown, Garfield............s.0:005 1930 85 464,492 12,475 3 3 
261) BnidyiGarfield i. sc% ayes wae ces 1940 240 97,642 20,305 3 3 
252) Garber, Garfidd ; 0:0. :- cece. ces 1916 4,520 56,971,418 612,328 999 12 537 537 
253| Garber, North, Garfield............ 1927 90 z 16,836 8 8 
254) Hillsdale, Garfield................. 1938 160 110,985 7,259 1 1 
255| Waukomis, Garfield............... 1938 1,040 35,044 Abandoned 
256| Miscellaneous, Garfield............ 1926 70,736 3,389 | i 2 2 
O67 ‘Caldwell; Grants sis5.. os case <oceas 1929 80 269,325 Abandon 
258) Deer Creek, Grant..............05 1922 210 1,390,777 25,620 | 10 10 
OHO Lemont GRANT. vice te ccna ataeeaR ore 1937 60 788,843 Abandon 
2BO| Webby GONG. iyi scvcsees.vs thee 1926 120 251,410 14,883 ? 7 
O61 Blackwell, Kay ).e:.0.tms some coe 1918 1,750 5,550,782 121,426 2 39 39 
QEABrawian, Kays sivcccrn oe. arabes 1924 335 4,818,317 45,384 } 154 { 22 22 
263] Braman, North, Kay.............. 1924 795 18,816,439 181,902 45 45 
264| Braman, Southeast, Kay........... 1938 440 498,540 38,361 4 4 
265) Dilworth, Kay... ......0..s..0005 1917 2,355 6,018,277 217,038 78 78 
266) Hupbard; Kays size. ecw e-ciies slaines 1924 645 8,783,421 127,368 33 33 
267| Mervine, Kay. si..-.......6000008 1913 960 x 7,686 2 2 
268] Newkirk, Kay.........:......000- 1919 250 z 22,326 6 6 
269) Ponca City, Kay. ..0..........006 _ 1917 1,445 6,645,666 70,272 40 40 
OTOMEBGIIAS KOU ios. oes Oe a ea pete Prior to 1914 275 7,409,545 71,336 12 12 
QTL OUKAWOKGY si sscs ts dake 1921 3,695 | 122,874,279 408,055 931 141) 141 
272) Tonkawa, South, Kay............. 1921 2 Abandoned } 
BiB WVCENOM LOY. crc. 0 tay hinssis. 0 as cer 1925 660 3,750,525 139,812 2 26 26 
274| Miscellaneous, Kay............... 290 z 6,677 5 5 
275| Crescent, Logan..........-..0.005 1933 2,520 16,170,824} 1,205,604 107 | 27 ‘ 75 
276| Crescent, Hast, Logan............. 1944 120 27,064 27,046 3 a! 3 3 
277| Crescent, Northeast, Logan........ 1944 10 3,210 3,210 Te Rees | Abandoned 
278] Crescent, South, Logan............ 1942 40 50,972 25,278 4 2 4 
ACG GUPDNIGs LOGAN Sei eielogites cle tise cece 1941 620 2,890,311 322,833 31 
280] Guthrie Townsite, Logan. ......... 1942 400 176,116 51,081 2 
VAUGHT 978 eS 1934 80 268,209 25,986 3 3 
282) Langston, Logan.................. 1934 340 1,984,886 117,745 14 14 
283| Langston, South, Logan........... 1935 90 53,085 768 1 1 
QE4) Dovel ogni te. eh. s ane anar 1928 220 2,751,492 20,130 4 10 10 
285} Lovell, South, Logan.............. 1934 200 797,973 230,900 12 
286] Lovell, Southeast, Logan........... 1944 200 16,158 16,158 2 2 2 
287| Lovell, West, Logan............... 1936 95,176 Abandoned 
288} Marshall, Logan:.....0........... 1927 740 11,925,718 46,848 | 21 21 
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Lee ott ; 
essure, ; ; 
Lb. per Chere Producing Formation Derrochiote Agel 
Sq. In. 
a 
et 4s 
Gravit Ef : a 
a -) ravity Bey ||Fe Ss. 
&| Initial | A.P.1 at Name and Age? ts a» |o-se oe Name I 
3 a S |seiege |e! 2 
‘a @ (2° (sFs/35/ 3 4 
z= 3 eS/a065/Se| 5 a 
pac] is} aml A oN as a 
237 44 Prue, Pen . § 2,854} 80 Prue 2,934 
238 34 Various 
239 39 Wilcox, Ord 
240 38 Various, Pen, Ord 
241 39 Various, Pen, Mis, Ord 
242 35 Various, Pen, Mis, Ord 8, L 
243 37 Bartlesville, Pen S 
244 35 Various, Pen, Ord 
oe 39 Prue, Bartlesville, Wilcox, Pen, Ord ) 
247 
1 
NORTHEASTERN OKLAHOMA 
7 
248 36 
NorTHERN OKLAHOMA 
249 39 Tonkawa, Layton, Pen 
250 39 Wilcox, Ord § 
251 40 Mississippian, Mis L 
me, 252), 41 Various, Per, Pen, Ord 8,L | Por 1,100 x ea 
253 44 Various, Pen, Ord : 
254 39 1st & 2nd Wilcox, Ord i) £ x 
255 53 Marshall Zone $ x 7,260} 20 Lz x 
256 43 Wilcox, Ord NS) Por 6 Ala £ 
257 40 
258 38 Various, Pen, Mis, Ord 8, L 2,900 
259 40 Wilcox, Ord iS) x 5,400) 10 x x 
- 260 42 Various, Pen, Mis, Ord 
261 40 Various, Pen, Ord §,L 1,600 
262 40 Various, Pen, Ord 8, L 
263 41 Various, Pen, Ord 8, L 
264 40 Arbuckle, Wilcox, Cam-Ord, Ord x x x 
265 40 Blackwell, Wilcox, Pen, Ord A 
266 37 Various, Pen, Ord Por AF |a x 
267 39 Various, Pen ae: , 
268 40 Burbank, Mississippian, Pen, Mis 
269 38 Various, Pen, Mis, Ord §,L 1,500 A 
270 41 Various, Per, Pen, Ord §,L | Por x 
ae 271 42 Various, Pen, Mis, Ord §,L | Por 2,660 7 
272 42 Endicott, Tonkawa,. Wilcox, Pen, Ord 
273 40 Various, Pen, Mis, Ord §, L 2. 
274 39 Various ‘ 
275 41 Layton, Wilcox, 2nd Wilcox, Pen, Ord 8 23 AF ’ 
wy. 276 39 L. Layton, Pen 8 4,756} 14 2nd Wilcox 6,330 
277 2nd Wilcox, Ord 2nd Wilcox 6,270 
» 278 43 Layton, Pen Ny eee z 
279 46 | Bartlesville, 2nd Wilcox, Pen, Ord | Laces 
280 Dolomite, Wilcox, Ord Ny) 5,604) 8 
281 40 Layton, Tonkawa, Wilcox, Pen, Ord S Por F 
282 39 Wilcox, Ord 8 Por | 5,100 A | Wilcox 5,190 
283 40 Upper Simpson, Ord 
284 40 rca Wilcox, Pen, Ord x 
285. 49 ayton, Pen 
286 40 | Layton, Pen 8 4,807| 26 Layton 4,855 
a 287 40 2nd Wilcox, Ord ‘ § Por x 
288 41 Tonkawa, Wilcox, L. Simpson, Pen, S x 
r ‘ 
oe ee a a ee ee ee eee 
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TABLE t.—(Continucd) 


- Oil Wells 
: . Number of Oil i 
1 Production Producing? 
Oi and/or Gas Wells’ Dec. 19441 
Total Production, Bbl.¢ 1944 
Field, County Year of 
Discovery 
4 Area om 
8 Proved, 4 3 Total 
g Acres’ | To End During B= 13 ala 
Zz of 1944 1944 ae ai2|s. 
A g | | Bs 
3 64] 8 |2| 35 
289] Meridian, Logan................-- 1938 240 181,781 4,298 3 3 
290] Navina, Logan...............006- 1941 20 475 1 1 
291] Navina, West, Logan............. 1942 320 280,898 44,375 a 7 
292) Pleasant Valley (Guthrie, South), 
EQQGN Ri hse ancanendeda eset 1943 80 19,243 17,395 2 1 2 2 
293] Seward, Logan......... ae 1936 40 106,270 14,463 1 2 2 
294 Billings, Tyan: Noble. ng 1935 830 16,513,556] 1,490,718 79 73 
295} Billings, Sha! ow, Nobl 1917 590 6,225,083 6,588 6 6 
296] Liberty, Noble........ 1942 160 266,418 ee 2 3 3 
297) Liberty, East, Noble 1942 239,761 76,822 2 
298] Lucien, Noble........ 1932 4,170 32,288,292) 1,136,430 131 1 121 
299} Lucien, North, Noble.............. 1936 530 1,368,389 95,880 11 11 
300] Lucien, Northeast, Nobees-cncnosex 1942 160 431,666 128,297 5 
301) Marathon, Noble................- 1935 80 138,341 Abandoned 
302} Morrison “A,”’ Noble.............. 1942 10 1,987 1,037 1 1 
303] Otoe City, Noble.............0.08 1930 240 486,051 131,745 8 8 
304] Otoe City, Hast, Noble............ 1943 200 305,603 231,678 15 
305] Otoe City, Southeast, Noble........ 1943 10 724 1 Abandoned 
$06) Perry; NOG. o)..2tssicaiskisnassiec ses 1923 60 92,145 4,027 1 1 
307| Perry, Southeast, Noble........... 1943 40 15,493 5,333 1 1 1 
808|'Polo; Noble te ieilrs caacistencs's oneal 1934 510 4,651,211 153,923 25 25 
BOO) Hams, Nobles c.elis seo cect dos ne 1925 295 2,346,427 17,202 6 6 
310] Sams, Northeast, Noble............ 1943. 80 71,822 37,541 3 1 3 3 
311] Summer, West, Noble............- 1044 60 90,506 90,506 2 2 2 
312 Aggre te for district of pools 
PROG ee Weisetewt Yates silerdicis 8,437,252 . 
313 Total. Northern Oklahoma......... 352,337,001} 7,998,582 1,510 
Oxuanoma City ARgA 
314] Moore, Cleveland...............25 1935 940 9,123,220 207,522 40 22 22 
315| Moore, South, on peas seca vers 1944 405 79,788 79,788 3 3 3 
316| Moore, West, Cleveland eae 1943 490 292, 896 283,284 7 6 7 
817| Noble, Cleveland...............-.- 1938 30 74,489 Abandoned 
318] Norman, Cleveland...............- 19389 60 13,863 1 1 1 
319] Stella, Cleveland................4. 1943 10 29,247 7,399 1 1 
320] Arcadia, Northeast, Oklahoma...... 1944 270 92,598 92,598 2 2 2 
321] Britton, Oklahoma................ 1935 1,245 2,708,432 92,273 19 19 
322] Britton, South, Oklahoma.......... 1938 195 236,423 38,388 3 3 
323| Edmond, Oklahoma............... 1930 1,000 20,789,577 770,090 104 71 
324| Edmond, North, Oklahoma......... 1944 1,368 1,368 1 1 1 1 
325| Edmond, Northeast, Oklahoma..... 1941 640 598,489 274,233 1 21 
326 Edmond, West, Oklahoma.......... 1943 31,400 8,205,362} 7,731,018 314 | 299 314 
327) Jones, Oklahoma labia ae at eis 1939 250 227,071 44,452 4 4 4 
328| Luther, South, Oklahoma. . 1943 40 2,182 _ 1,729 t 1 1 
329] Newalla, Oklahoma....... 1934 3,247 Abandoned 
330 Newalla, South, Oklahoma. 1939 80 24,137 Abandoned 
331) Nicoma "Park, Oklahoma... 1929 80 364, 346 4,998 2 2 
332| Oklahoma City, Oklahoma. 1928 15,500 | 618,914 373 16,237,956 | 1,570 4 830 
333 Mlssallansdan: Oklahoma. . (2,190) 42/366 14,706 2 2 2 
334| Total Oklahoma City Area 661,823,474) 25,881,802 1,304 
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TABLE 1.—(Continued) 


jolly Cha: 
essure, racter F : Deepest, Zone Tested? 
Lb er of Oils Producing Formation ats d of 1944 
i] 
I a 
Ss 
he Gravity geo |e Ss 
8| Initial | A.P.I. at Name and Age? ‘ ~ |o-Be ae Name = 
g 60°F. 5 -8| o Be |.25] & os 
2 Pe|S Sa |se) § 6 
a 3 Old Be gh || Sue ft i 
2 8 |Ssi/sesiee) 8 oS 
A A | Sa | S's | Fal & & 
4 iS) i] i=) -0) iva A 
289 48 Wilcox, Ord S z | . 5,200] 20 
290 37 1st Wilcox, Ord 6,220 
291 Layton, Pen 8 5,010} 33 
292 Skinner, Pen § 5,683) 14 Skinner 5,697 
293 38 Simpson, Dolomite, Ord D 
294 41 Wilcox, Ord 8 Por 4,250 A 
295 41 Various, Pen 8,L | Por 50 A 
296 Tonkawa, Wilcox, Pen, Ord 8 2,374| 10 
207 Wilcox, Ord 8 4,508] 20 
298 42 Various, Pen, Ord 8, L | Por x 
299 41 Wilcox, Ord Ss Por x 
300 2nd Wilcox, Ord $ 5,389] 10 
301 42 Wilcox, Ord _ 8 Por 34 A 
302 Miss. Ls., Mis L 4,050} 10 
303 39 Layton, Wilcox, Pen, Ord NS] Por 3,284) 30 z 
304 Tonkawa, Perry, Layton, Pen 8 2,562|188 Wilcox 4,669 
305 Burgess § 4,394| 20 Wilcox 4,754 
306 41 Tonkawa, Reagan, Pen, Ord 
307 Perry 8 3,494) 7 Perry 3,501 
308 41 Various, Pen, Ord NS) z 4,823 z 
309 42 Tonkawa, Pen § 1,902) 10 
310 46 Misener, Dev 8 5,050) 14 Wilcox 5,251 
311 Wilcox, Ord § 4,590} 7 
312 
313 
Ox iaHoMA Ciry ARwA 
314 41 Dolomite, U. Simpson, 2nd Wilcox, Ord’ ; 
315 1,300 35. Wilcox, Ord § 8,833] 32 2nd Wilcox 9,219 
316 Hunton, 2nd Wilcox, Sil, Dev, Ord |{ § \ 8,787| 3 2nd Wileox 8,800 
317 40 2nd Wilcox, Ord 8 7,670) 2 
318 38 U. Simpson, Ord o z ; 
319 Dolomite, Ord 6,498] 23 Wilcox 6,603 
320} 1,330 38 Wilcox, Ord s 5,971| 6 2nd Wilcox 6,510 
321 45 Simpson, 2nd Wilcox, Ord 8,D,L] Por AF 
322 35 2nd Wilcox, Ord 8 6,738] 28 
323 39 Simpson, Wilcox, Ord Por AF | Arbuckle 7,000 
324 Bartlesville, Pen § 5,980) 16 
325 38 Red Fork, Pen 8 5,920] 5 L 
326 41 Hunton L 6,938] 18 Wilcox. 7,690 
327 35 Cleveland, Pen s z 4,796] 12 2nd Wilcox 5,998 
328 37 Hunton L 5,543} 13 Wilcox 5,885 
329 Hunton 2 L 6,045) 34 : 
330 35 Hunton, Sil-Dev L 6,004] 91 2nd Wilcox 6,610 
331 36 Trosper, Pen Por | 6,157) 11 | ML 
332 38 Various, Pen, Ord §8,L | Por 
333 39 
334 
| 
Osagn County 
33 ‘| Bartlesville, Burgess, Mississippian, 
ae Nee 2,500| 25 
39 _| Burgess, Siliceous, Mis, Ord, Cam | §,L eran 


33 Bartlesville, Burgess, Pen 8 vise 

32 Bartlesville, Burgess, Pen ’ 

34 Bartlesville, Miss, Pen, Mis 8,L ! 

34 Various, Pen, Mis » L ‘ 
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~ meni OR OR 


a —————————————<——— ee 
: Oil Wells - 
: : Number of Oil . 
1 Product Prod’ a 
Oil Production and/or Gas Wells’ Dec. 1944 
j 
Total Production, Bbl.< 1944 it 
Field, County“ hoe of ; 
iscovery - 
< Area om ; 
3 Proved, SS Pals Total 
A Acres? To End During B= Slei-a q 
2 of 1944 1944 ae i|2\3 ‘2 j 
2 =e g 3 Se 
3 8&8) s |2/| 34 
b 
GAL Barkers. ees 214 J. kts soo 1932 240 z 17,202 ul 1. 
$49) Barrisdall. oj. 0.0 eines «os teiearent 1916 3,620 z 68,076 204) 204 + 
343| Barnsdall, South................- 1921 1,125 x 18,300 81, 81 & 
344| Barnsdall, West... .. ane at 1922 1,665 x 97,356 109} 109 
345| Bartlesville..........-.--.+-++++% 1904 16,335 z 14,274 64 64 : 
346| Big Bonde: Siac. reke <del se 1943 160 351,636, 246,931 7 
347| Big Hote: shoe: sets fede 1927 335 z 3,660 | 2 © 
Sag Biron Greeker. i025 «eels eran 1920 830 = 8,418 48 48 
B40 WBostoneRec rie ser ete: ee 1904 770 z| 111,264 32) 382 
350| Boston, East...........::.+.ee005 z 5,490 8 3 5 
ST BOstOn, NOFe ee fegtere ieee alsa 1921 240 z 12,444 9 9 - 
3521 Boston, West: i. 00.5. o2 ce. es 1941 160 131,311 25,400 5 5 
Bhs Bown gees copy vale eet eaaene 1921 160 z 2,928 12 12-3 
apa Branstetters tee ie: Sacco 1928 420 z 16,836 25| 25 
REG BGG say Gena ee cloe te seater s 1922 100 =z 8,418 9 9 
S56) Bulldog catia lencsuts «shine en nets 1920 465 z 25,254 31 oe 
357 Darbar (Osage and Kay)......... 1920 24,665 | 214,911,399} 3,141,012 2,205 1,688] 1,688 
368| Burbank, South..........2200260 {or are 4,465 | 38,646,874| 2,506,002 | 287 299 
350) CandyiCreckis.s,. cab tss nantes 1920 1,420 “z 60,390 55| bd 
360] Canyon Creek...............+.--- 1923 160 z 63,318 8 8 
861) (Country Club... 2.42 ..50- 05-2. 1923 515 = 13,908 30 30 } 
CU) RIA A AE Sal Bene eee mien Peers ff 1926 205 z 2,562 4 44 
AGA WEN a iereh alse sive arar te oqaie’s samieeinte 1904 4,920 z 15,006 108 108 
RAAT NORIDRY yrataty cckisl ecu nye onesie SAN rie 1917 3,740 z 68,808 187 187 
S6i| WAROWOOKL vhcc dees os penleas enna 1921 285 z 732 3 3 
366) Elgin, South.................+005 1917 1,985 2 13,542 107] 107 
More teafang:s chia vee sks prreasahees 1921 290 z 2,562 5 5: 
AGRI MATAX ei eio, dio tae fens Tac 1925 220 z 15,006 16 16 j 
REO We DIOMO aii soeu't eevee atnedioes bie 1920 380 x 14,274 19 19 . 
BVI TE ELOGK ees avian einiohystamrne 1906 7,485 z 229,848 578| 578 
TLL EIOMMOD AO ee iin cam sates bores 1919 320 8,418 5 5 
372 Foraker (Redrilied) Sissies coattwats 1920-42 20 x 2,196 1 1 
B78) Rorakery SOuthions xis ance nus ahs x 8,418 4 4 
ara RortysGvedaiereen aiucacacm grec 1916 1,795 z 25,986 107} 107 
SUR rankfor bereits ce sets tv's «ak Mea ne 1920 z Abandoned 2 | 
87B| Gilliland, efsaw leoWA iis vie cameron 1919 770 z 12,444 | 
377 Beppy Hollow. . 1919 540 z 35,502 ba : 
B7Ri Harty iy ogee ta deer oe haar 1934 40 F 8,784 2 2 
379 Hickory Crap Oetm ie +: 5,9 ode, 3sleRGt 1914 2,220 2 47,214 156] 156 
380| Hickory Creek, South,..........., 1939 340 2 58,560 46 46 
RT ARONSON CIkG Wed nd rh x avis de 1916 415 z 17,202 {1|° Sates 
B82 | FOND Y's LACten reee otisle so ,eaoinis dre 1918 630 x 15,006 20 20 
383) Hominy, South.....4:.-4--00.000. 1940 30 12,711 527 3 3) 
384| Hominy Falls...............+.55. 1919 1,385 z 25,986 48} 48 
SSB U Rapishke ..) hee neeesn cera caye.s 1921 140 z 4,758 17 17 B 
386 Kachhke. Howth ors Sites os 843 z 732 2 2 i 
BETA W iicia cle Heeb siete aalealaleine as 40 1922 180 4 27,816 7 7 
BO MANGOLD, osc. cic sre aawe hn taleraitetetanss’> off 1919 * 145 z 732 9 9 
BROILOS DOING. ./..4.507 onan te iebieia ae vos 1926 80 x 5 5 6 f 
BOON Madsleneset i vs..0a say talyeo antes 1920 520 xz 38] 38 
391| Madalene, Hast.............--.-- 1923 400 x 33 33 
SOPHBMMION 12 a,c. ohh oe rae hams oe 1927 460 z 31 31 
393 een North). sAice cee tees 1920 910 z 
HET E <a RL Bee SS 1919 0 ; 5) ae ¥ 
solNieal Reoetve si ccticc sean ae 1933 3,290 | 19,426,053] 724,985 931} 231 
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TABLE 1.—(Continued) 
Sa I aa AS EO AE rat ele Sa) Sr 


es UU 


a, alga es a til 
Ww 4 


Ce 
ressure, | Character F : D Z 
Lb. per of Oil? Producing Formation eepest Zone Tested? 
Sa. tn to End of 1944 
g 
Gravit £3 A 
ay ravity ye lee Ss 
Initial | A.P.I. at Name and Age? e ~ lovee aye Name I 
60°R. B. |B lege |e |? 2 
S |S8/2B=/S8| 5 3 
3 = Biices! esiaol es = 
= 6n|/ 8g i) = ~S 
@ (/£5/815/85| 3 a 
i S jee laoN Ne we A 
36 Various, Pen, Mis, Ord, Cam 
33 Peru, Bartlesville, Mississippian, Ar- SL { 1,100} x 
buckle, Pen, Mis, Gam 1,550) 75 
33 Bartlesville, Burgess, Pen s 
34 Bartlesville, Pen 5 
33 Various, Pen 650 
41 Layton, Pen s 2,874 16 Layton 2,890 
35 Bartlesville, Miss, Pen, Mis §, L ‘ 
34 Pog aes Burgess, Mississippian,| S, L 
en, Mis 
37 Various, Pen, Mis, Ord, Cam §8,L 1,500 
36 Wilcox, Arbuckle, Ord, Cam 
38 Simpson, Ord 8 3,064) 15 
34 Layton, a Een Oswego, Mississippian,} §, L 
Pen, Mis 
40 Bartlesville, Burgess, Mississippian,| 8, L 
Pen, Mis 
37 Various, Pen, Mis §, L 
34 Various, Pen, Mis §, L 
38 Layton, Burbank, Wilcox, Pen, Ord 8 2,700} 60 | ML | Granite 4,240 
38 Burbank, Skinner, Pen 5 
33 Bartlesville, Burgess, Pen 8 
39 Bartlesville, Burgess, Pen s 
33 Various, Pen. 
38 Bartlesville, Burgess, Pen Ni] 
33 Various, Pen L,S 650 
1,570} 67 
36 Brae Bartlesville, Mississippian, Pen,}| 8, L 1,680]100 
1,880} 45 
35 Bartlesville, Burgess, Mississippian,| 8, L 
Pen, Mis 
33 Ramsey, Pennsylvanian, Oswego, Pen 
36 Stray, Oswego, Miss., Pen, Mis §,L 
38 Oswego, Burbank, Wilcox, Poh. Ord S  |20-25 ML 
36 Oswego, Bartlesville, Burgess, Pen 
34 Bartlesville, Burgess, Pen Ss { ane oe Wilcox 1,667 
35 Bartlesville, Miss., Pen, Mis 
33 
34 Oswego, Skinner, Bartlesville, Pen 
33 Pennsylvanian, Oswego, Mississippian, | 8, L 
Pen, Mis 
36 Various, Pen, Mis, Ord, Cam §, L 
36 Oswego, Lee ah ae Burgess, Pen 
39 Layton, P. 
35 Oswego, Buriiesville Miss., Pen, Mis | 8S, L 
36 Wayside 
84 Various, Pen, Mis, Ord, Cam §,L 2,625] 50 A | Arbuckle 3,206 
34 Bartlesville, Miss., Hominy, Arbuckle, § 2,160 A | Arbuckle 2,857 
Pen, Mis, Ord, Cam 
37 Oswego, Pen 
36 Various, Pen, Mis §, L 
40 Burbank, Pen 5 
35 Prue, Skinner, Pen 
35 Peru, Oswego, Bartlesville, Pen 
36 Oswego, Bartlesville, Burgess, Pen 
35 Prue, Oswego, Bartlesville, Pen 
35 Bartlesville, Pen i 8 
38 Layton, Oswego, Bartlesville, Burgess, 
Pen 
38 Bartlesville, Wilcox, Pen, Ord iS) 


34 Layton, Burgess, Pen : 
39 Burbank, Pen 
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‘ Oil Wells 
“ 2 Number of Oil A 
Oil Production and/or Gas Wells’ Nessa 2 
Total Production, Bbl.¢ 1944 
Field, County BG of 
iscovery 
+ Area 2~< 
a Proved, me 3 Total 
E ’ Acres? To End During Ba 3 g|3 
A of 1944 1944 as | 2 3| 3a 
o g c—| g ‘Bs 
& 62/8/43) 25). 
396| Naval Reserve, South............. 1938 80 434,614 18,868 6 6 
397| Nelagony (Redrilled).............. 1919-42 80 z 9,882 5 5 
398| New England.................... 1920 585 x 29,646 27 27 
Vag 
399] Ochelata, North.................. 1910 1,560 z 35,136 86 86 
400} Ohio-Osage............s...eseeee 1932 ae 24 24 
ADU OK CRA yes. ot aceteraioe eet nah veiton 1904 1,210 z 2,196 10 10 
AG2| Opage Cityinvis.dcat te oascantte tects 1904 3,805 z 200,568 202} 202 
403| Osage City, East...............0. 1920 805 z 41,358 61} 61 
404| Osage-Hominy................... 1917 1,625 z 242,658 138 138 
405) Pages. tc wecstcavticnctersdemsese ce 1918 745 z 23,058 30 30 
406|' Pawhuskais cid oc avgenees cases 1919 505 z 23,424 18 18 
407| Pawhuska, West.............6.... 1919 180 z 3,660 6 6 
£08| Pearsonlay lacks ca. scen ace nes 1919 220 2 72,468 21 21 
AO9|Peritn Creeks cis scie.< cicatsoys sowie «04s 1922 160 z 4,026 2 2 
AVO|. Pershing’ swapc oak aie ge cate cess 1918 5,595 z 83,082 236 236 
ANT Pettltcerad pratecivs cone teaiets watcha 1923 285 z 20,496 15 15 
ATS PIONOe ve te atais hale ef eiten elec meeen 1920 300 z 15,006 21 21 
ASMP ONG! Crook! sera ao ck sorslepstseieeasa 1913 1,295 z 15,738 56 56 
414] Prue....... seeleradty'+ bei tanketienin ae 1926 47 2 6,222 ll ll 
415 Quapaw 6 sincack: cic taney aeons 1914 3,645 2 62,586 197 197 
416 Ramona orck oe en Aeecantudian. 1911 1,755 x 72,102 81 81 
AY TI KIGROOK: Sactscisny 00 5 Sins a Sites breletore 1911 715 z 15,738 27 27 
A418 (Suse nna tairdewrhassetectnetnd a,s 1919 295 z 1,098 10 10 
419) Tidel-Osa@es sor. .0 +6 esle«iticieedstve.s 1918 1,975 z 58,560 106} 106 
490) Turkey Creek... os... dave siecNie ste 1917 2 Abandoned 
421] Turkey Creek, West.............. 1925 305 z Abandoned 
PSA Die ereeken scien sates Aerie a eae 7,856 5,856 5 5 
423 HOBteL) Wels cite cinta esate heros 1919 205 Er 2,196 1 
ADE WHADORSS 5.6650. ootsiard sao vals oe 1912 4,670 2 212,280 389] 389 
425| Wildhorse, North................. 1919 360 x 12,444 12 12 
426| Wildhorse, South................. 1923 205 x 10,248 ll 1l 
427| Wildhorse, West.................. 1940 160 142,061 20,037 4 4 
A281 WiOlMT OG ie ae slcsininin td coyston sek es 1917 2,525 e 35,868 158} 158 
MONIC DONE, cecstalels eateva. sev. nrelsigiols 8 1917 3,475 x 57,828 154) 154 
430| Miscellaneous Osage.............. 2,320 z 123,628 87 87 
431| Aggregate for district of pools 
MUABOUIE cht iad ce erenates a6 339,614,020 
432| Total Osage County.............. 613,747,435] 10,669,100 7,951 
SmMINOoLE ARBA 
433] Adams, Hughes...............0005 320 2,048,969 216,755 10 10 
434| Alabama, Hughes................. 1923 640 z 24,888 18 18 
435| Buchner, Hughes. ..... cae ay 1924 140 z 10,095 1 1 
436] Calvin, Hughes...............0005 80 105,088 3 
SSE ee at ia acta 1,870 19,331,608 586,332 1 139 139 
eraukmnsttoR he leu 395 1,810,396 3,297 if 
PRAGA ROE CCS 245 422,120 Abandoned 1944 
440| Hawkins, Northwest, Hughes....... 80 9,648 9,648 4 4 
Rie nss fray, 9 80 142,701 1,344 1 1 
Nelaath, Vitis 1,380 5,829,812 181,794 4 104 104 
443| Horns Corner, Hughes............. 1943 340 598,625 442,815 13 8 10 
444| Horns Corner, North, Hughes...... 1944 100 115,655 115,655 6 6 6 
407,219 Abandoned 
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Reservoir 
ressure, | Character ; Q Dee 
one i pest Zone Tested? 
oe pet of Oil Producing Formation to End of 1944 
g 
see ce fe 
os. ravity aD cy 
i Tnitial oe at Name and Age = 2 é 2. Ee Name 5 
° he oo S4/E or} ¢ 
S$ |s8|sge|se/ 8 ‘S 
4  |eclaeg|au) 2 : 
r: S |§é|oglee| & 
a Sie al eral aye Siac la a 
396 Simpson (Hominy), Ord 8 2,940)110 
os of pson ( y) 940 
398 34 Bartlesville, Burgess, Arbuckle, Pen, 
Ord, Cam 
399 34 Prue, Bartlesville, Pen § 
400 37 Cleveland, Bartlesville, Pen 8 
401). 34 Prue, Bartlesville, Mississippian, Pen,| 8, L 
is 
402 37 Burbank, Burgess, Arbuckle, Pen,| §, L 
Ord, Cam 
403 37 Cleveland, Bartlesville, Pen 8 { ee 2 \ Mississippian 2,431 
404 37 Ebene Oswego, Bartlesville, Burgess,| §, L ‘ 
en 
405 33 Various, Pen, Ord, Cam §,L 
406 35 Bartlesville, Burgess, Burgen, Ar- 
buckle, Ord 
407 36 Bartlesville, Burgess, Burgen, Ar-| §, L 
buckle, Pen, Ord, Cam 
408 36 Layton, Oswego, Burgess, Mississip-| §, L 
pian, Pen, Mis 
409 35 Bartlesville, Miss., Pen, Mis §, L 
. 1,385} 15 
410 35 Bartlesville, Cleveland, Pen Ss | 2,033 ant D 
411 36 Various, Pen, Ord, Cam §,L 45 A | 2nd Wilcox 
412 34 Various, Pen, Ord §,L 
413 33 Various, Pen, Mis 8, L 
414 36 Prue, Bartlesville, Pen __ S 
415 34 Oswego, Skinner, Bartlesville, Pen s 1,720} 60 
416 33 Big Lime, Burgess, Bartlesville, Pen §,L 
417 34 Bartlesville, Burgess, Mississippian,| §S, L 
Pen, Mis : : 
418 36 Bartlesville, Hominy, Arbuckle, Pen,| §, L 
419 36 Burgess, Bartlesville, Pen / s 
420 33 : 
421 33 Pennsylvanian sand, Pen 
422 
423 Stray, Miss., Bartlesville, Pen, Mis §,L 
424 35 Various, Pen, Ord §,L 3,550 
425 35 Various, Pen, Ord §,L 
426 35 Various, Pen 
427 39 Arbuckle, Ord, Cam 
428 34 Skinner, Bartlesville, Pen i] 
429 35 Various, Pen, Mis §,L 1,600 
430 35 
431 
432 
a Seminota AREA 
433 40 Misener, Mis Por 15 A | Wilcox 4,317 
434 39 Various, Pen 
435 35 Booch, Cromwell, Pen 
436 36 Viola, Ord 
_ 437 37 Various, Pen, Ord 


Gilcrease, Cromwell, Pen 
Gilcrease, Pen 
Boo en 
Cromwell, Pen 
Various, Pen, Or 

‘omwell, Pen 
Cromwell, Pen 


RRMRMRMRAnRn Hm nm 


2,633) 32 
3,418) 19 


3,865] 18 
3,582) 8 
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. Oil Wells 
, ae Number of Oil 
Oil Production and/or Gas Wells’ Rear i oy 
f Total Production, Bbl.¢ 1944 
Field, County ee oO 
iscovery 
a ea 
3 Proved, 8 = o/t Total 
q Acres | To End During Bs Silalea 
. of 1944 1944 ee iala|s 
: gz | 213 | 2s 
pI ea oa ety ee 
446| Lathar, Hughes.................5- 1923 104,160 0 Abandoned 
447| Papoose, Hughes.............-.+. i 1923 2,815 22,334,257 137,485 379 53 53 
448| Spaulding, Hughes............... 1929 80 91,501 4,881 2 a 
449| Spaulding, South, Hughes.......... 1943 160 54,278 31,262 4 4 
450| Spaulding, Southeast, Hughes...... 1939 36,431 10,327 2 2 
451) Wetumka, Hughes................ 1923 255 £ 16,441 4 4 
452| Wetumka, East, Hughes........... 1938 80 172,382 0 3 3 
453} Wetumka, South, Hughes.......... 1926 100 119,677 2,910 4 4 
ABA eager. Hughessx. sa. vn eso vic sae 1925 345 1,987,671 29,671 4 4 
455| Yeager, North, Hughes............ 1936 100 194,228 18,893 6 6 
456| Miscellaneous, Hughes............. 220 232,183 75,524 9 
457| Bearden, Northwest, Okfuskee...... 1941 520 510,206 325,614 30. 
458] Castle, Okfuskee.............-4-+- 1941 200 193,249 26,060 2 
459] Castle, East, Okfuskee............. 1944 3,340 3,340 1 1 1 
460] Castle, North, Okfuskee........... 1941 200 74,320 12,697 4 4 
461} Castle, South, Okfuskee............ 1941 120 38,656 4,976 3 3 
462| Cromwell, East, Okfuskee.......... 1940 540 4,859,010 640,866 71 71 
AGS Di) Okfaakee veel as atas ssa ais eels 1931 1,590 5,332,941 231,886 2 82 82 
464| Dill, Northeast, Okfuskee.......... 1943 300 278,536 146,601 13 2 13 13 
465| Greenlease, Okfuskee.............- 1944 40 10,060 10,060 1 1 I 
466| Olympic, Okfuskee.........-..+--- 1934 3,860 | 12,678,382] 379,463 | 350| 1 317| 317 
467| Rush, Okfuskee........0:.-eeeeeee 1941 300 1,343,111 210,744 10 10 
468] Valley Grove, Okfuskee............ "1944 22,283 22,283 8.) 8 3 3 
469| Asher, Pottawatomie............... 1929 430 3,718,667 27,546 5 5 
470| Asher, West, Pottawatomie......... 1930 780 7,727,914 74,351 aims 30 30. 
471| Avoca, Pottawatomie.............. 1938 220 1,496,337 66,906 18 18 
472] Brooksville, Pottawatomie.......... 1942 440 651,987 168,730 3 ll 11% 
473| Brooksville, South, Pottawatomie.. . 1943 100 43,784 18,563 1 1 1 
474| Burnett, West, Pottawatomie....... 1943 200 36,293 33,990 1 “9 
475| Centerpoint, Pottawatomie..... sao 1942 200 198,279 99,353 2 6 
476| Centerpoint, South, Pottawatomie.. . 1944 40 1,987 1,987 1 1 1 
477| Earlsboro, Northwest, Pottawatomie 1942 200 264,977 114,222 9 9 
478) Earlsboro, West, Pottawatomie...... 1924-29 1,405 3,881,571 227,003 70 70 
479| Gray, Pottawatomie............... 1932 320 5,305,346 310,791 23 23 
480| Grisso, Pottawatomie...... ot hee c 1934 210 398,378 13,043 3 3 
481| Hotulke, West, Pottawatomie....... 1941-42 1,000 1,648,934 . 207,045 18 18 
482] King, Pottawatomie............... 1939 100 149,339 7,832 3 3 
483| King, West, Pottawatomie.......... 1939 150 232,771 1,054 1 1 
484| Lake Shawnee, Pottawatomie....... 1943 40 35,457 12,360 1 "y 1 
485| Macomb, Pottawatomie............ 1942 80 60,347; > 10,825 2 2 
486| Macomb, South, Pottawatomie...... 1943 120 134,480 42,680 A 3 3 
487] Maud, Pottawatomie.,............. 1928 1,980 12,563,512 139,664 158 53 53 
488] Maud, South, Pottawatomie........ 1941 140 537,091 51,709 : 
489| Moral, Northeast, Pottawatomie.. . . 1944 120 32,805 32,805 2 2 . : 
490| Prague, Pottawatomie.............. 1940 220 1,153,672 162,187 17 17 
491| Romulus, Pottawatomie............ 1940 450 1,510,260 102,131 17 17 
492] Romulus Townsite, Pottawatomie. . . 1942 80 47,906 12,199 1 Fi 
493| Sacred Heart, Pottawatomie........ 1939 140 363,264 26,987 er) 
494| Shawnee, Pottawatomie............ 19384 700 3,567,642 201,401 48 48 
495| Shawnee, East, Pottawatomie....... 1937 40 65,567 0 Abandon ow | 
496| Shawnee, North, Pottawatomie...... 1937 160 648,598] 154,098 3 6 
497| Shawnee, Northeast, Pottawatomie. . 1942 493,540 274,053 \ 4 
498| Shawnee, South, Pottawatomie...... 1943 80 49,088 32,265 2 2 
499| Shawnee, Southwest, Pottawatomie. . 1943 40 5,382 3,295 1 
500] St. Louis, Pottawatomie............ 1927 19,905 | 165,641,198] 2,590,548 1,226 1 evs 6s 
501| St. Louis, East, Pottawatomie....... 1941 110 231,726 18,958 8 8 
502| St. Louis, North, Pottawatomie...... 1941 1,000 1,127,671 64,416 32) mea 
503| Tecumseh, Potlawatomie........... 1937 40 182,206 10,132 1 i 
504] Tecumseh, Hast, Potlawatomie...... 1941 280 446,396 14,750 7 vf 
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eon Be 
ure, ‘ 
Caper of mie Producing Formation Deepest Zone Tested? 
Sq tn: to End of 1944 
a 
o 
4 Zz 
Gravity FR) 5 
he mate 2, oo 2 
S| Initial erat Name and Age = ~ |ovee ne ny Name ie 
g 2 |s8/ Sse \ee| 8 % 
Z eS eOigecls | 2 i 
© a SCk|/BA aloe!) g we 
| a Bf] St Sl OCR! &F roy 
8 ae pid Aes AX! a a 
a a Calvin, Gil Cc ll, P S 
: alvin, Gilcrease, Cromwell, Pen 5 Por i 
448 35 | Booch, Pen 8 ts ee 
449 33 Booch, Pen 5 2,635) 23 
450 Booch, Pen iS) 2,648) 22 
451 38 Various, Pen, Sil-Dev §,L 
4521. 44 Hunton, 2nd Wilcox, Sil-Dev, Ord 8 
453 39 Gilcrease, Cromwell, Pen 8 
454 39 Various, Pen, Sil-Dev, Ord §,L 
455 37 Cromwell, Hunton, 2nd Wilcox, Pen,| §, L 
. Sil-Dev, Ord 
456 35 Booch, Cromwell, Pen § 
457 35 Booch, Pen Ny) 2,954| 20 
458 43 Booch, Hunton, Pen, Sil-Dev 3,950} 10 
459 Cromwell, Pen § 3,272] 23 
460 41 Cromwell, Pen 3,310] 13 
461 43 Hunton, Sil-Dev 3,930} 12 
—-462 37 Cromwell, Booch, Hunton, Wilcox, s) 
Pen, Sil-Dey, Ord 
463 36 oe Cromwell, Hunton, Pen, Sil-| §,L | Por 
ev 
464 37 Cromwell, Pen ; Ss 3,488) 17 
465 43 Hunton, Sil-Dev L 3,898] zx 
«466 34 Senora, Cromwell, Pen NS) Por | 3,433] 2 
467 38 Cromwell, Pen 3,691 
; 468 23 Dutcher 3,492) 8 
469 39 Wanette, Viola, Ord 8, L 
— ~470 43 Wanette 3,450 
AT 39 Viola, 2nd Wilcox, Ord 3h 
4B 33. | Hunton’ BiDey tL ‘'354l 16 
. 4 unton, Sil-Dev 4,854| 16 2nd Wilcox 
474 2nd Wilcox, Ord 8 6,241) 10 2nd Wilcox Bat 
475 Dolomite, Ord 8 5,593| 20 rats 
; 476 39 Earlsboro, Pen 8 4,914) 11 
= AT7| Earlsboro, Pen 5 3,875| 20 
= 478 38 Hunton, Sil-Dev -__ , if 
479 40 Wanette, Hunton, Simpson, Sil-Dev, . 2,500} 25 A | Wilcox 3,500 
Ord ; 
480 36 Hunton, Simpson, Sil-Dev, Ord L Wilcox 4,860 
481 38 Viola, Wilcox, Hunton, Ord, Sil-Dev | §, L ; 
482 41 Hunton, Viola, Sil-Dev, Ord Tavs 4,374| 42 
- 483 41 Hunton, Sil-Dev L 4,281] 25 
«484 40 Wilcox, Ord 8 5,877| 8 
485 34 Hunton, Sil-Dev L 4,700) 75 
«486 35 Hunton, Sil-Dev pat L 4,664) 96 2nd Wilcox 5,451 
«487 38 ee) ae Simpson, Mis, Sil-| §,L | Por} 4,130} 10 A | Wilcox 4,330 
* ‘ ev, 
488 41 Simpson, Ord D 4,320) 5 
489 .| Hunton, Sil-Dev L 4,540) 5 
490) 34 Senora, Pen 
491 38 Hunton, Sil-Dev L 
492 Hunton, Sil-Dev L 4,880) 20 
493 32 Earlsboro, Pen S 2,862) 21 
: 494 34 Earlsboro, Pen 8 Por © 
495 31 | Wilcox, Ord iS) 4,839) 5 
496 36 | Simpson, 4,853| 33 
«497 32 Wilcox, Ord S) 4,835) 18 
498 37 | Sandy Ls { aoml 8} Wilcox 5,234 
499 42 Hunton, Sil-Dev L 5,110) 46 Wilcox 5,511 
+500 38. Various, Pen, Sil-Dev, Ord §,L | Por z 
+501 39 Wilcox, Ord : 4,111] 8 
= 502 37 Hunton, Sil-Dev L 3,863] 16 
508 37 Simpson, Ord D 5,125/113 
504 35 _| Viola, Wilcox, Ord { peel 3 
F 
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TABLE 1.—(Continued) 
. Oil Wells 
‘ r Number of Oil H 
Oil Production Producing? 
and/or Gas Wells! Dec. 19441 
Total Production, Bbl.¢ 1944 
Field, County* Year of 
Discovery 4 
“4 Pan s+ Tota 
8 roved, = ig 
g Acres? To End During BS 3 + 3 
Zz of 1944 1944 Ze} als3ls 
eg a 
g fe | 2 | 2 | 23 
4 oF 1s 14/44 
505] Tecumseh Lake, Pottawatomie...... 1941 150 1,167,057 87,393 9 9 
506| Wanette, Pottawatomie............ 1943 40 77,526 59,515 1 1 
507| Wanette, West, Pottawatomic....... 1943 10 8,334 5,2 1 1 
508] Miscellaneous, Pottawatomie....... . 150 58,723 2,936 3 3 
509} Allen (Deep), Seminole............ 1927 3,400 55,116,822 1,186,997 474 289 289 
510} Bethel, Seminole. . Me rere 1925 620 1,977,270 49,114 35 35 
511| Bethel, North, Seminole........... 1936 300 4,501,375 210,088 24 24 
512 Bethel, Northeast, Seminole........ 1941 20 23,371 12,198 3 3 
513 Bethel, West, Seminole............ 1941 150 407,172 70, 5 5 
514| Bowlegs, Seminole.......--. 1926 4,000 | 124,249,701 1,517,201 364 199 199 
515| Carr City, Seminole............... 1927 1,885 32, "604, 173 553,221 122 71 71 
516] Cheyarha, Seminole............... 1944 720 167,914 167,914 15 15 15 
517| Cromwell, Seminole. . Seed We 1923 5,465 59,397,893 815,082 503 224) 224 
518} Cromwell, South, Seminole......... 1937 100 611,765 40,159 4 
519} Dill South, Seminole cece ey aiones so 1941 100 199,043 25,597 4 4 
520| Dora, Seminole................... 1935 1,110 5,440,338 190,317 102} 102 
521| Earlsboro, Seminole............... 1926-42 5,235 | 128,475,061 887,090 500 1 157} 157 
522] Earlsboro, East, Seminole.......... 1929 2,105 40,164,950 444,180 192 69 69 
523] Earlsboro, North, Seminole. ....... 1936 460 7,858,277 662,275 35 
524] Earlsboro, South, Seminole......... 1930 430 9,510,546 167,604 39 21 21 
525| Fish, West, Seminole.............. 1941 30 25,805 5,208 | . 1 1 
526| Grayson, Seminole. . pA cee Se, 1935 530 2,334,019 118,864 28 28 
527| Grayson, North, Seminole......... 1942 10 4,739 1 1 
528| Haney, Hast, Seminole............ 1927 395,355 13,542 2 2 
529| Hazel, Seminole.................. 1938 330 601,779 62,147 18 18 
530] Jackson, Seminole................ 1925 720 825,394 34,594 12 12 
531| Keokuk, Seminole................ 1933 2,585 13,840,395 559,191 108 82 82 
532| Konawa, Seminole................ 1929 1,695 16,144,064 305,453 133 87 87 
533| Konawa, East, Seminole........... 1936 225 231,680 9,185 5 5 
534] Konawa, South, Seminole.......... 1988 560 1,467,634 85,248 38 38 
535| Konawa, West, Seminole........ 1938 220 774,491 66,936 15 15 
536] Little River, Seminole............. 1927 4,090 | 116,576,407} 1,431,803 602 200} 200 
537| Little River, East, Seminole........ 1928 910 17,209,538 144,419 61 61 
538) Little River, North, Seminole. ..... 1941 220 521,731 99,186 5 5 
539] Little River, Southeast, Seminole. . . 1940 40 40,881 4 
540| Little River, West, Seminole....... 1938 220 1,082,973 Rie ‘ P °c 
541| Mission, Seminole................. 1928 1,570 26, 468,773 292,711 122 45 45 
542] Rosanna, Seminole................ 1924 505 z 57,643 20 20 
543] Sancho, Seminole................. 1929 120 369,681 10,382 6 6 
544] Sasakwa, Seminole. Sua tae 1927 1,145 11,686,730 246,851 58 58 
545| Sasakwa, Hast, Seminole........... 1937 40 63,162 4,801 2 2 
546| Sasakwa Townsite, Seminole....... 1933 175 2,570,298 69,019 8 8 
547| Searight, Seminole................ 1926 2,110 35,165,289 269,921 145 55 55 
548] Searight, East, Seminole........... 1939 80 194,576 7,368 4 4 
549| Searight, North, Seminole.......... 1934 451| — 4,007'300| 151.170 19 wl 13 
550 Seminole City, Seminole........... 1926 4,635 134, 269,970! 1,621,783 411 185} 185 
551 Seminole, East, Seminole.......... 1926 1,680 9,274,718 221,547 134 82 82 
552| Seminole, North, Seminole......... 1940 100 126,026 19,774 
553| Seminole, West, ‘Seminole.......... 1935 500 14,642,853 377,927 43 a4 PY 
554| Swan, Seminole...............0005 1938 10 19,0 1,927 1 1 
555| Sylvian, Seminole................. 1941-42 300 244,649 103,539 7 vf 
556 dle Northeast, Seminole...... . 1942 80 39,334 817 2 2 
557| Transco, Seminole................ 1926 40 104,143 Abandone 
558] Transco, West, Seminole........... 1941 5,823 1,847 1 1 
559] Traugh (Dee; 4 , Seminole.......... 1937 140 1,021,628 36,234 9 9 
560 prenge Shal ow), Seminole........ 1937 270 1,047,414 60,500 24 24 
561| Tyro Gn SBTC as octtt,. tare vices 1937 100 105,348 8,470 3 3 
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ee ee 
essure, racter 5 2 
Lb. per of Oili Producing Formation Deepest Zone Tested? 
Sq: In: to End of 1944 
en ‘Se os 
be a ravity = IRs 5 
q Initial shel Name and Age? & a eee ab Name 3 
: EI aa bese lee l oe uo 
Z B |88/aee|s") 2 = 
2 # |esl ees |SP) 3 3 
Fs | GB |SelIAeN| Ea] S 8 
505 38 1st Wilcox, Ord 5,234) 10 
we 38 vole, oe L 4.140) 2nd Wilcox 4,695 
e ‘ 2 i 
508 36 _| Barlsboro, Pen S ces 5.20% 
509 36 Various, Mis, Sil-Dev, Ord 8, L 2,500 
oe me yoo’, gucscose: Cromwell, Pen NI ML 
romwell, Pen 8 iB Z 
512 34 | Cromwell, Pen : Dee si Ceomunel 
513 38 Cromwell, Pen 3,450 
514 40 Various, Pen, Sil-Dev, Ord 8,L | Por 30 A 
515 40 Hunton, Wilcox, Misener, Mis, Sil-} 8,L | Por 4,180 A | Wilcox 4,210 
516 40 tak Ve S 
ooch, Pen 3,429) 12 C 11 3,563 
517 37 Various, Pen, Ord § Por AF Wilcox, 4,226 
518 37 Wapanucka-Cromwell, Wilcox, Pen, § 4,176) 13 
519 42 Hunton, Sil-Dev 4,128} 22 
520 35 Boggy, Calvin, Pen § 2,947 
521 38 Earlsboro, Hunton, Wilcox, Simpson} §, L 
Dolomite, Pen, Sil-Dev, Ord 
522 39 Seles Hunton, Wilcox, Pen, Sil-Dev,} 5, L 
523 41 Hunton, Wilcox, Sil-Dev, Ord _ §,L A | Wilcox 4,680 
524 39 Se Hunton, Wilcox, Pen, Sil-Dev,| §8,L | Por 4,200) 25 A | Wilcox 4,225 
525 38 Booch, Pen 8 3,168) 24 
526 40 Simpson, Ord D x 4,030) 20 a |e ) 
ae Hunton, Sil-Dev L 4,160} 10 
529 36 Thurman, Boggy, Pen S 2,991} 12 x 
530 38 Booch, Pen ; Peas s 
531 40 Misener, Hunton, Wilcox, Mis, Sil-| 8, L x az | Wilcox 4,483 
Dev, Ord 
532 36 eee Cromwell, Simpson, Pen, s 
Ir 
533 39 Earlsboro, Pen s 
534 37 Hunton, Viola, Wilcox, Sil-Dev, Ord §, L 
535 36 Boggy, Calvin, Pen § 2,697| 17 
536 38 Various, Pen, Ord ) Por z 
537 36 Various, Pen, Ord 8 x x 
538 39 anon, Wilcox, Dolomite, Sil-Dev, 4,282) 7 
539 38 Senora, Pen 
540 39 Wilcox, Ord § 4,378) 2 
541 39 Hunton, Wilcox, Sil-Dev, Ord §,L 
542) 38 Booch, Pen 5 3,034] 20 
543 37 Gilcrease, Cromwell, Pen $ 
544 36 Various, Pen, Ord 8, L 2,793 
545 Senora 5 1,265) 10 Gilcrease 2,610. 
546 37 Wilcox, Ord S) Por 4,047| 3 2 
547 38 Hunton, Wilcox, Sil-Dev, Ord §,L | Por} 4,120 x 
548 39 Cromwell, Pen 5 3,775| 16 x 
549 32 Wilcox, Ord § x 4,596 x 
550 39 Various, Pen, Mis, Sil-Dev, Ord __ §,L | Por aa 
551 38 iCeomell Hunton, Wilcox, Pen, Sil-} S,L 
; ev 
552 31 Senora, Pen ‘ 
553 42 Calvin, Wilcox, Pen, Ord S Por | 4,085! 30 A | Wilcox 4,150 
554 36 Thurman 5 2,671) 20 
555 40 1st Wilcox, Cromwell, Ord, Pen 4,366) 18 
556 Cromwell, Pen 8 3,652) 10 
557 36 Calvin, Senora, Pen 2,159) 15 
558 
559 36 Simpson, Wilcox, Ord § 
560, 33 Earlsboro, Pen 8 2,347) 13 
561 37 Hunton, Sil-Dev L 3,317| 2 * 
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. Oil Wells 
F : Number of Oil 5 
Oil Production and/or Gas Wells! tess > 
Total Production, Bbl.¢ 1944 
Field, County thea of 
iscovery 
ra Area om 
4 Proved, oa 3 Total 
g 4 Acres’ | To End During 33 3 gis 
Zz of 1944 1944 sei 2is/3 
2 g a =| 38 = = 
3 SFO |) ee 
. 562 Tyrola, East, Seminole............ 1943 80 5,648 390 1 1 1 
563] Wetley, Seminole...............45 1927 675 602,672 29,738 17 17 
564] Wewoka, Seminole................ 1923 2,015 34,953,862 298,060 80 80. 
565| Wewoka, East, Seminole........... 1927 365 1,605,316 27,787 8 8 
566| Wewoka Lake, Seminole........... 1943 320 192,695 185,854 15 14 15 
567| Wewoka, North, Seminole......... 1940 100 317,660 35,587 5 5 
568} Wewoka, Northeast, Seminole...... 1941 560 1,137,089 227,220 27 27 
- 569] Wewoka townsite, Seminole. ...... 1924 345 6,327,913 102,114 21; 21 
570| Wofford, Seminole................ 1935 60 688,960 9,299 3 3 
571| Miscellaneous, Seminole........... 190 156,827 35,216 13 
572| Aggregate for district of pools 
Marked seacoast tee pose 4,121,251 
573] Total Seminole Area.............. 1,231,777,893| 23,937,411 4,617 
SouTHEASTERN OKLAHOMA 
574| Ardmore, Carter!........cccsse008 1942 40 155,319 69,235 2 
576) Brock; Carter. ccclnacie.scieoelsteies vias 1922 765 3,787,192 78,598 2 127 127 
DVB Caddo, COVER: 5. oc seetio don cane 1939 40 58,308 7,545 | 1 1 
577| Caddo (Deep), Carter............- 1942 120 149,583 525 Abandoned 
578] Caddo, North, Carter............. 1944 13,979 13,979 1 1 
579| Centrahoma, Coal....,..........- 1937 80 146,818 20,067 3 3 3 
B80} Clarita Coal snccices cece cineeacs ca 19387 40 91,421 6,910 3 3 
581] Miscellaneous, Coal............... 1940 1,413 1 1 
582) Allred (Lewis), Garvin............. 1944 60 17,505 17,505 3 3 
583] McGee, Garvin..........8 ec c veces 1944 In Progress of Completion 
584| Pauls Valley, Garvin. ............- 1942 1,700 6,726,486} 3,933,672 88 33 87 
585} Pauls Valley, East, Garvin......... 1944 1,760 241,585 241,585 31 31 
586] Pauls Valley, West, Garvin......... 1944 20 1,142 1,142 1 1 1 
587| Miscellaneous, Garvin............. 1936 15,364 1 1 
58S) Citra Hughes... ciea'e at easinee sins 1937 20 6,130 Abandoned 
589] Marietta, North, Love............. 1937 4,617 Abandoned 
590] Overbrook, Love..............05. 1943 10 3,361 2,041 1 : 1 1 
591| Byars, McClain... ..ccccee ee ces 1939 280 691,960 88,870 1 10 10 
592] Aylesworth, Marshall............. 1942 160 140,521 85,747 5 2 6 
593| Cumberland, Marshall............. 1940 2,170 13,710,381 4,420,208 113 27 110 
594| Enos, Marshall.......... Tales Sitiets 1933 265 184,397 9,882 23 23 
595| Isom Springs, Marshall............ 1931 380 258,813 27,816 1 65 65 
596) Kingston, GLEE ala esi als ole 1932 115 18,718 486 9 9 
597| Madill, Marshall................. 1925 275 1,141,946 7,686 63 63 
‘598] Miscellaneous, Marshall........... 1932 1,348 r 1 1 
599| Ada, East, Pontotoc............... 1928 325 324,050 21,960 10 10 
600} Allen, Shallow, Pontotoc. .......... 1913 2,530 9,025,610 90,402 4 178} 178 
601| Bebee, Pontotoc................00- 1923 2,530 14,828,814 800,808 1 212) 212 
602| Bebee, East, Pontotoc............. 1930 215 511,742 38,143 20 20 
603] Conservation, Pontotoc............ 1927 285 569,839 18,666 13 13 
604| Fitts, DROID) cdendtink s,s as tsiatws 1933 5,955 | 100,547,506) 2,061,912 989 596) 596 
605] Fitts, Hast, Pontotoc.............. 1944 404 404 1 1 1 
606| Fitts, North, Pontotoc............. 1934 150 607,336 21,164 15) 15 
607] Fitts, South, Pontotoc............. 1937 205 588,839 45,425 22 22 
608] Fitts, West, Pontotoc.............. 1937 175 555,416 38,456 ll ll 
609] Francis, Pontotoc................5 1918 60 x Abandoned ’ 
610| Francis, West, Pontotoc............ 1917 60 £ 5,856 8 8 
GUD ORG, TOneOb) on: |, <x ek: tateuiaan 1935 1,235 6,797,676 562,390 56 
612} Oakman, Pontotoc................. 1935 140 30,083 333 il : 1) ae 
618| Roper, Pontotoc...............0.+- 1942 190 161,970 51,194 6 6 
614| Steedman, Pontotoc....... gute 1920 50 23,310 1 1 
615] Steedman, North, Pontotoc “a 1928 305 1,876,661 69,174 13 13 
616| Miscellaneous, Pontotoc... . Pr: 20 7,344 
617| Aggregate for district of pools 
MAARMEU SD Mechs waeeeanece oe . 245,895 
618] Total Southeastern Oklahoma... _ 164,270,797) 12,859,786 1,711 
eo es Ce a ee eee JEM as See TE P| ee ll lel 
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ool . 
essure, aracter F : Deepest Zone Tested? 
Ub. per of Oilé Producing Formation to End of 1944 
E “ 
ras FH 
oa Gravity el RERS e 
| Initial | A.P.I. at Name and Age? a ww (Sak, aie Name | 
5 oe & | s8|sse|22| 2 3 
3 E leclgég|ee| ¢ Z 
a Ss aay Ao | or Zz a 
| 3 am a oN aco oS fa 
562 26 Senora 8 1,745) 15 2,809 
563 35 Hunton, Sil-Dev L 2,420) 165 
564 37 Cromwell, Hunton, Wilcox, Pen, Sil-| 5,L | Por 
Dev, Ord 
- 565 38 Hunton, Wilcox, Sil-Dev, Ord §,L 4,214 
566 Booch 3,334] 10 
567| . 41 Wilcox, Ord 
568 38 Misener, Hunton, Mis, Sil-Dev 3,940) 55 
569 38 Various, Pen, Sil-Dev, Ord 
570 40 Boggy, Wilcox, Pen, Ord 8 
ah 37 Senora, Calvin, Hunton, Pen, Sil-Dev | 8,L 
573 
SourHmAstmrN OKLAHOMA 
574 Springer, Pen 8 3,302} 40 
575 32 Ordovician, Arbuckle, Ord, Cam $ Por AF | Ord Lime 3,000 
576 35 Woodford, Mis 8 4,170 154 
577 Bromide, Ord 8 5,412] 15 
578 40 5,346 
579 38 McAlester, Viola, Pen, Ord 8, L 5,970)265 
580 39 Atoka 5 790| 46 
581 48 Cromwell, Pen 1,835} 65 
582 27 ; 1,897 Simpson Bromide | 1,919 
583 Pennsylvanian 2,492} 6 Simpson Bromide | 3,542 
584 42 Bromide, Ord § 3,950} 50 
585 33 Bromide, Ord 2,960 McLish 3,250 
586 40 4,463 
587 p 
588 34 Bromide, McLish, Ora 5 5,755 
589 34 : 
590 39 Springer __ 5 3,160) 40 
591 37 Layton, Viola, Pen, Ord L 3,485/138 
592 Tulip Creek, Ord iS) 3,110] 10 
593 on Bromide, McLish, Ord 
594 25 Preston, Arbuckle, Ord, Cam 
595 26 Stray sand Ss 537| 3 
596 26 Cretaceous, Trinity 
597 40 Bilbo, Arbuckle, Ord, Cam 402 
598 
599 27 Boggy, Senora, Pen § 1,790) 5 
600 30 len ; : 
601 36 Bougy, Hunton, Viola, Pen, Sil-Dev, 
602 35 Senora, Hunton, Viola, Simpson, Pen,| 8, L 
Sil-Dey, d : 
603 30 Boggy, Hunton, Pen, Sil-Dev Wilcox 3,062 
604 39 Various, Pen, Sil-Dev, Ord §,L 
605) Hunton 4,218 
606 32 McAlester, Gilerease, Pen 4 iS) 1,267 
607 35 Gilerease, Hunton, Viola, Pen, Sil-| 8, L 
Dev, Ord 
608 39 Cromwell, Pen iS) 3,021) 89 
609 26 Allen, Senora, Pen 1,200)800 
610 27 Allen, Senora, Pen 
611 40 Hunton, McLish, Sil-Dev, Ord L,S 
612 px Boggy, Pen 5 1,160) 9 
613 Viola, Or L 2,531) 41 
614 31 Boggy, Pen 
615 31 Boggy, Pen 
616 36 Hunton, Sil-Dev L 
617] 
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TABLE 1.—(Continued) 


OIL AND GAS DEVELOPMENT IN OKLAHOMA IN 1944 


. . Number of Oil 
Oil Production and/or Gas Wells’ 
Total Production, Bbl.¢ 1944 
Field, County Soe! of 
iscovery 
= Area ex 
3 Proved, Pe fee ls, 
q Acres? | To End During sy | #18 
ps of 1944 1944 a* alg 
o 8a § = 
3 a= 15 |= 
SouTHWESTERN OKLAHOMA 
619] Sayre, Beckham. ..........2-.005: 1923 304,519 A re 
620] Apache, Caddo..................+ 1941 1,000 6,511,721] 2,284,728 29 
G21) Bingers Caddo: cone snciaseuieh sence 1934 80 749 1 
622) Cemont: Caddon, os csiuna nse ta 1917 4,505 32,906,751} 4,172,769 532 | 31 
623] Miscellaneous, Caddo.............. 6,565 Abandoned 
624) Hd Cox, Catterm: =o. seine cnienee 1925 770 957,145 71,736 9 
O25) Nox iCarteps San ait a /aarsre ohne 1917-35 1,100 15,390,579 237,900 
626) Graham, Carter........20.02020005 1917 2,990 27,377,310 308,538 
627'|Healdton, Garter. 2..000.0..000 59 1913 7,550 | 198,495,177) 2,506,183 2,370 5 
628] Hewitt, Carteric.c. cen codsur eee 1919 4,530 | 100,243,198) 2,037,392 1,106 3 
629} Lone Grove, Southwest, Carter... . . 1944 700 198,771 198,771 15 15 
630} Sholem-Alechem, Carter........... 1923 4,760 40,310,360 798,487 401 
630 Tatums: Carters. dct mneecne cones 1927 2,660 17,939,862 590,648 248 1 
632) Dusays Carter ic 39: fonwecacr dee ace 1933 1,340 7,378,512) 1,071, 20 
633) Wheeler, Carter. ......6. 000.2000. 1916 755 z 20,130 
634] Wildcat Jim, Carter............... 1914 1,235 z 498,858 3 
635| Miscellaneous, Carter.............. 2,437 180 
636| Ft. Sill Reservation, Comanche... .. 1943 160 105,011 58,987 25 9 
637| Hansbury, Comanche.............. 1920 280 z 4,758 1 
638] Lawton, Comanche................ 1915 960 z 4,392 
639| Walters, Cotton............23....- 1917 3,790 26,219,298 243,024 1 
640| Hoover, Northwest, Garvin. ....... 1944 110 101,959 101,959 13 13 
641] Robberson, Garvin................ 1921 2,410 16,050,878 273,679 328 
G42| Knox, (Gradyt cee ease onan 1924 1,990 16,483,902 442,026 272 
643] Miscellaneous, Grady.............. 1923 40 z 5,1 
BA4 Alt ag; IOCKEON: cia ciente c's oce.e: seu « 1934 1,740 2,106,543 159,747 3 
645| Tipton, Jackson..............000. 1935 880 2,077,903 105,037 
646] Oscar, Jefferson.........-...00008- 1924 685 11,378,878 362,340 1 
647| Seay, Jefferson...........0..00005 1924 325 578,873 19,398 2 
648) Spring, Jefferson.............-05.- 1924 265 z 118,950 
649] Hobart, Kiowa.............0..... 1939 500 1,464,778 44,047 
650| Stockton, Love..............e0-0- 1937 40 71,756 7,294 
651| Goldsby, McClain................ 1944 160 10,369 10,369 1 1 
652) Washington, McClain............. 1944 340 29,724 29,724 1 1 
653| Comanche, Stephens............... 1918 925 10,827,604 132,858 4 
654] Cruce, Stephens. .............008- 1926 100 z 6,222 
655| Doyle, Stephens................-. 1921-37 315 z 366,732 8 
656) Doyle, West, Stephens,............ 1939 100 180,942 25,690 
657| Duncan, North, Stephens.......... 1920 1,260 4,600,594 117,486 
658) Duncan, West, Stephens........... 1919 910 6,461,880 857,948 4 
659) Empire, Stephens...............-. 1920 2,630 z 456,768 13 
660| Loco, Stephens.................055 1915 575 1,738,248 105,408 51 
661) Loco, West, Stephens.............. 1941 750 439,438 250,256 
662| Marlow, West, Stephens........... 42,920 5, 
663| Milroy, Deep, Stephens............ 1937-39 80 718,050 76,128 
664] Milroy, Shallow, Stephens.......... 1916 800 38,652,422 93,696 
665] Palacine, Stephens................ 1929 120 204,817 9,882 
666] Rainola, Stephens................. 1921 150 23,424 
667| Velma, Shallow, Stephens.......... 1917 8,710 7,591,265 590 60 
668| Velma, Deep, Stephens............ 1941 44 368,933 116,022 
669) Velma, North, Stephens........... 1942 20,596 6,874 
670] Woolsey, Stephens................ 1922 170 z 25,986 2 
671) Woolsey, South, Stephens.......... 1942 60 122,572 36,516 
672] Miscellaneous, Stephens........... 140 59,878 35,868 
673] Frederick, Tillman...............5 1937 100 43,464 6,367 
674] Frederick, West, Tillman.......... 1937-89 300 3,327,470 232,926 
675| Red River Bed, Tillman........... 1920 500 z 92,232 
676] Sentinal, West, Washita........... 1943 200 89,487 88,265 5) 4 
677 Aggregate for district of pools 
iit Ng Ct De Bi eae Set one ai 43,590,532 
678] Total Southwestern Oklahoma. .... 608,870,640] 20,139,828 
679] Total Oklahoma.................- 5,312,925,041| 124,394,800 


Oil Wells 
Producing? 
Dee. 1944! 

Total 
Z 
Saeed 
4 
28 
1 
394 
44 44 
91 91 
251 251 
1,873} 1,873 
894) 894 
15 
301) 301 
210} 210 
130 
38 38 
88 88 
4 4 
17 17 
5 5 
94 94 
210 210 
13 
166} 166 
177| 4 
1 1 
7) 117 
57 57 
191; 191 
44 44 
38 38 
23 23 
1 
1 
1 
141) 141 — 
3 3 
48 
3 
80 80 
85 
243) 243 
91 91 
57 57 
4 4 
1 
141} ‘141 
3 3 
18 18 
718) 718 
3 
1) 
18 18 
7 7 
12 12 
3 3 
26 26 
80 80 
3 
7,307 
52,438 
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TABLE 1.—(Continued) 


455 


ep hide a 
essure, racter . . P 
Lb. per of Oils Producing Formation aap etee) pave 
Sq. In. 
g 
4. e 
i Gravity ag (se é 
.5| Initial | A.P.I. at Name and Age? ~ |o-ae aa, Name s 
e 60°F. & | Bleee | 2a] 2 e 
s > oOo om Sey & o 
F 2 [eC |sfd\e0| = 4 
5 A |Ee| Bes |22| 5 S 
is Sy yas} A raat (=) 
SOUTHWESTERN OKLAHOMA 
619 34 Deese, Pen 8 Por 
620 40 Simpson, Ord 3,395) 35 
621 38 Deese, Pen 
622 34 Various, Per, Pen 8 1,900 
623 40 Miscellaneous Caddo 
624 22 Pontotoc, Deese, Pen 1,250} 30 
625 32 Fox sand, Simpson, Oil Creek, Pen, Ord} §& 2,200 A 
626 31 Deese, Pen S  |28-30 A | Dornicks Hills 5,180 
627 31 Various, Pen, Ord §,L 920 AF | Arbuckle 2 
628 34 Hewitt, Viola, Pen, Ord S {15-20 920 AF | Arbuckle x 
629 36 Deese, Pen § 2,760) 26 
630 29 Hoxbar, Deese, Pen 8 30 1,890 A 
631 27 Deese, Arbuckle, Pen, Ord 8 30 60 
632 23 Deese, Pen S Por A 
633 20 Pontotoc, Pen NS) z A 
634 24 Pontotoc, Deese, Pen 1,552 
635 20 j 
636 36 Permian, Per NI] 790|153 
637 38 Various, Pen Gw,8 1,640: 
638 30 : 
639 34 Cisco, Hoxbar 2,100: 
640 38 Various 1,107 Pennsylvanian 1,120 
641 23 Pontotoc, Simpson, Pen, Ord 8, L 2 1,200 A 
642 35 Pontotoc, Pen S  |15-20| 1,700} 15 AF 8,963 
643 36 Pontotoc, Pen 
644 41 Granite Wash, Pen Gw | Por 30 D 
645 40 Canyon, Arbuckle, Ord L 
646 33 Glenn, Pen 8 1,180} 25 
647 35 Cisco, Hoxbar 1,100 
648 35 Hoxbar 2,095} 6 
649 35 Pontotoc, Conglomerate, Pen L 1,091) 16 
650 36 Unidentified 8 6,898) 34 i 
651 40 2nd Wilcox, Ord Ss 8,190} 32 Simpson Bromide | 8,222 
652 39 2nd Wilcox, Ord s 10,625] 20 Simpson Bromide | 11,209 
653 34 Stray, Wilson, Pace 8 1,400 
654 30 Upper Penn, Pen 8 800 
655 30 Permian, Hoxhar, Deese 1,100 
656 42 Deese, Pen § 5,578) 36 
. 657 36 Thomas 1,700 
658 33 Brown, Blaydes 1,700 
659 39 Various 1,600 
660 23 Pontotoc, Deese, Pen 5 850 
661 Sandy Lime 1,113 
662 
663 42 Hunton, Oil Creek, Sil-Dev 7,654) 71 
664 26 Pontotoc, Pen 
665 36 Penn., Arbuckle, Pen, Ord 
666; | 36 Smith, Brown, Pen 
667 26 
668 
669 Bromide, Ord 8 7,000|100 
670 32 Permian, Glenn, Per, Pen 
671 Arbuckle, Cam, Ord L 1,783) 22 
672 36 Deese, Pen 8 
673 39 Canyon, Strawn, Ord L,§ 3,081 
674 37 4,215} 3 
675 39 Cisco 1,540) 19 
676 Granite Wash, Pen Gw 5,444| 33 9,971 
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In Chickasha, Oklahoma’s only other 
gas field worthy of note, only one well was 
completed during the year, which had an 
initial production of 7,000,000 cu. ft. With- 
drawals from the pool increased from 
20,070,000 M cu. ft. in 1943 to 24,003,000 
M cu. ft. in 1944. 

With the entry of carbon-black plants 
into the state, because of an ever increasing 
demand for carbon black for the rubber 
industry, together with the actual and 
proposed gas pipe lines carrying gas to 
the east, gas production is fast becoming 
a very important phase of the industry 
in Oklahoma. 


IMPORTANT DEVELOPMENT IN POOLS 
DISCOVERED PRIOR TO 1944 


West Edmond—By far the greatest 
concentration of development was at West 
Edmond, discovery being in sec. 32, 14N. 
4W., Oklahoma County, in April 1943, the 
greatest wartime discovery in the United 
States. At the close of the year, the proven 
area extended 12 miles north and south 
and averaged about 214 miles in width. 
Should north and south outpost wells now 
drilling prove to be commercial, the field’s 
length would be increased to approximately 
22 miles. Wells at West Edmond came in 
with an average initial production close to 
2000 bbl. from the Hunton lime, at around 
7ooo ft., making it the world’s deepest 
Hunton lime production. Production in 
the main is from the Bois d’Arc member 
of the Hunton limestone and the lower 
Chimney Hill of the Hunton and the 
Bartlesville sand of the Pennsylvanian are 
also locally productive. The structural 
conditions affording accumulation at the 
West Edmond pool are rather unique, 
particularly for a Hunton limestone pool. 
Located on a _ generally west-dipping 
monocline, accumulation is affected by 
structural contours closing into a zone 
of either truncation and/or nondeposition 
of the Hunton limestone updip. Almost 
identical structural conditions affect the 
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Bartlesville producing horizon in the 
Pennsylvanian except that truncation does 
not affect this horizon. Thus, probably 
there is a rather typical shore-line accumu- 
lation in the westward-plunging beds of 
the Bartlesville off the west flanks of the 
Granite (Nemaha) Ridge. At the close of 
the year the field continued to be the 
nation’s most active from a development 
standpoint, there being 131 rotary rigs in 
operation closely approaching Io per cent 
of the nation’s rotary equipment. Rigs 
and locations numbered 51 during the 
last week of the year, for a total of 182 
active operations. 

Other pools in Oklahoma recording the 
greatest number of oil-well completions 
include: Cumberland, with 27 completions; 
Loco area, 51; Pauls Valley, 30; Velma, 56; 
Crescent, 27; Southeast Stroud, 43; and 
Tussy, 20. 

Cumberland.—At Cumberland, the-num- 
ber of producing wells increased from 87 to 
110 at the close of 1944. Production, having 
an over-all average of 37° gravity, is 
from the Bromide, McLish, and Oil Creek 
sands. Although the pool had an increasing 
number of producing wells during the 
year, the production was held to a constant 
daily average of approximately 12,100 bbl. 
for a total of 4,420,000 bbl. and an accumu- 
lated production to Jan. 1, 1945, of 13,710,- 
ooo bbl. At the close of the year, there 
were 11 rigs and drilling operations. It 
might be of interest to point out that this 


field is within the general area affected by - 


impounded waters of the huge Denison 
dam. In order to allow the maximum 
recovery from this crude reservoir, the 
Federal Government in the past two years 
has spent several million dollars on a 
system of dikes and channels to control 
the ‘‘back-up” waters of the Washita 
River and its tributaries, which otherwise 
would have inundated much of the Cum- 
berland field. : 


Loco and West Loco.—In the Loco and ~ 


West Loco fields of 2 and 3S. 5 and 6W., 


wert ecuily 
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‘ Stephens County, 51 oil wells were com- 


pleted, bringing to a total of 155 producers 
in the two fields in December, with a total 
daily average production of 1071 bbl. The 
1944 completed wells average around 
tooo ft. in depth with an approximate 
average initial of 10 bbl. The oil tests from 
20° to 23° gravity. Originally discovered 
in rors, the Pontotoc and Deese sands 
have yielded an accumulated total of 
2,300,000 bbl. in the two pools, 1,738,000 
being credited to the Loco pool and 562,- 
ooo bbl. to the West Loco pool, a 1941 
discovery. 

‘Pauls Valley—Because of a relaxation 


of the 4o-acre Federal Well Spacing Order 


M-68 to permit 20-acre spacing, the Pauls 
Valley pool, of Garvin County, a 1942 
discovery, had 29 oil well completions 
during 1944, with a total of 87 producing 
at the close of the year. With 1944 produc- 
tion amounting to 3,934,000 bbl., Pauls 
Valley had an accumulated production of 
6,726,000 bbl. at the end of 1944. Produc- 
tion, testing better than 40° gravity, is 
from the Bromide and Basal Pennsylvanian 
zones from around 3900 to 4000 feet. 

Velma—Shallow and Deep.—Originally 
discovered in 1917, the Velma pool (both 
shallow and deep), in Stephens County, 
had an accumulated production to Jan. 1, 
1945, of 7,960,000 bbl., 7,591,000 bbl. 
from the shallow (Permian) formation and 
369,000 from the deeper horizon that was 
discovered in 1941. 

Shallow production is obtained from 
sands ranging from 600 to 1000 ft. in depth, 
with an average initial production of ro bbl. 
and a gravity range from 26° to 28°. 
The deep pay zone was discovered by the 
Skelly Oil Co. in the C. NE. NE. of sec. 
35, 18. 5W., in December 1941, production 
being encountered in the Bromide sand 
from 7142 to 7205 ft. The well initialed 
200 bbl. of 41° gravity oil. At the close 
of the year, 718 shallow wells were pro- 
ducing a daily average of 2129 bbl., 
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and the pool’s three deep sand wells were 
averaging a total of 244 bbl. daily. 

Crescent—Development of the Layton 
sand area in the Crescent pool of Logan 
County, encountered at an approximate 
depth of 4900 ft., accounted for the comple- 
tion of 27 oil producers and three dry holes. 
At the close of 1944 there were 75 producing 
wells averaging 5100 bbl. daily. The 1944 
total production of 1,205,600 bbl. brought 
the pool’s accumulated production to 
16,170,800 bbl. as of Jan. 1, 1945. 

Southeast Stroud—A 1943 Prue sand 
discovery, the Southeast Stroud pool of 
Creek County, received 43 oil-well comple- 
tions, six gas wells and three dry holes. 
The pool’s 53 oil producers averaged 
2477 bbl. daily during December and 
its total 1944 production of 562,900 bbl. 
resulted in an accumulated total of 703,700 
bbl. The crude tests better than 40° 
gravity and is encountered at a depth of 
2800 to 2900 feet. 

Tussy.—Considerable pool development 
was concentrated in the Tussy pool of 
Carter County, there being 20 oil wells 
and three dry holes drilled during the year. 
Production, testing from 24° to 32° gravity, 
is obtained from a series of sands from 
2500 to 2900 ft. in depth. At the end of 
1944 there were 130 wells producing a 
total daily average of 2640 bbl. During 
1944, Tussy produced 1,071,000 bbl., 
bringing the pool’s total production to 
Jan. 1, 1945, to 7,378,000 barrels. 


PRODUCTION 


The downward trend of crude-oil produc- 
tion, which started in 1937 and continued 
until early in 1944, has not only been 
arrested but output has been showing a 
steady increase, and all indications are 
that this increase will be maintained 
throughout 1945. During 1944, production 
in Oklahoma increased from a low of 322,- 
500 bbl. daily in January to 361,400 bbl. 
daily at the end of the year, for a yearly 
average of 339,900 bbl. daily compared 
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with the 1943 average of 332,700, or a 
gain of 2.2 per cent. At the close of the 
year, Oklahoma’s accumulated production 
amounted to 5,312,925,000 bbl. The 
strengthening of Oklahoma’s production 
position is largely the result of development 
at West Edmond, where, at the end of 
1944, there were 314 producing wells 
averaging a total of 46,500 bbl. daily, 
‘making it the state’s largest currently 
producing field. At the beginning (April 
1943), wells at West Edmond were allowed 
to produce at the rate of 300 bbl. daily. 
On May 1, 10944, this allowed rate of 
production was reduced to 200 bbl. daily 
per well and, effective Dec. 1, 1944, 
production was further reduced to 150 bbl. 
per day per well. To Jan. 1, 1945, production 
at West Edmond amounted to 8,205,- 
ooo bbl. Oklahoma’s second largest pro- 
ducing field at the close of 10944, the 
prolific Oklahoma City field, was averaging 
40,300 bbl. daily from 830 wells. That pool’s 
highest monthly average production during 
1944 of 47,500 bbl. daily occurred last 
February. ‘The accumulated production 
at Jan. 1, 1945, amounted to 618,911,000 
barrels. 


SECONDARY RECOVERY 


No new water-flood projects’ were 
started in Oklahoma during 1944; however, 
there was some expansion to existing 
projects in the northeastern Oklahoma 
shallow areas at Glenn pool, Creek County, 
and in the Burbank pool, Osage County. 
Development of this nature is handicapped 
at this time by the scarcity of labor and, 
it is claimed, by the current price of crude 
notwithstanding the subsidy payment of 
20 to 35¢ per barrel which became effective 
last August 1. 

It might be of interest to point. out the 
results obtained on a_ water-flooding 
project that has been in progress since 
1937 on a 110-acre lease in sec. 36, 26N. 
14E., Washington County. The r11o-acre 
lease was first put on production in 1912. 
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After producing 17 years, it was partially 
abandoned in 1929 after having produced 
241,000 bbl. from 19 wells. In 1937, this 
lease was acquired by an independent 


operator who, through the drilling of new | 


wells to Pennsylvanian sands at an average 
depth of approximately 800 ft. and the 
injection of water, has, through 1944, 
developed 85 acres -with an additional 
recovery of 280,000 bbl. fromthe lease, 
which is currently producing 130 bbl. 
daily from 21 new wells drilled. 

Another area where secondary recovery 


is proving highly successful is in the 


Glenn pool of eastern Creek County, 
which was started in 1942. At the present 
time it is principally a gas-repressuring 
system, although some compressed air is 
being injected into the 15oo0-ft. Glenn sand. 
Two of the pool’s principal operators are 
repressuring some soo wells through 
approximately 130 input wells, virtually 
all of which are being drilled for that 
purpose, since the pool has only a relatively 
small number of abandoned oil wells. At 


least one operator is preparing to employ 7 


water flood on some of its leases, and an 
expansion of its gas system to other 
properties. 


The above-mentioned 500 repressured 
wells yield about two thirds of the pool’s — 


current output of 6500 bbl. daily, or 
approximately 4000 bbl., which includes 
an estimated increase of 2000 bbl. attrib- 
utable to secondary recovery. Having 


a daily average production of 3600 bbl. in — 


1941, the Glenn pool has since shown a 
consistent increase, as reflected by the 
following figures: 


Daily Aver- 
Year age Produc-| Increase, 
tion, Bbl. Per Cent 
FOAM meric oh fae misyens! |e s, 000 
1942 (Repressure 
Started) wasn certain: 4,100 13.9 
TOU sii eater hcds capa cia «Va OOO eae 
LO4A ded.» Wee Hed bSBOO 20.8 
Wane POA Se We tuer tae Go| aek Oy.2 5,7 


esiinanndhamat<ameian dh diinedaats eoahaneadhis ies 


ee ae 
= 


eR tect 1 Mean lr oni A ney ans 90 


— re — 
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The Glenn pool was discovered in 1904 
and as of Jan. 1, 1945, had an accumulated 
production of some 225,948,000 barrels. 

Of importance to the future produc- 
tion potentialities of Oklahoma is the pro- 
posed legislation providing for secondary 
recovery methods. The state’s Governor 
is reported seeking such legislation. 

Refiners and manufacturers of natural 
gasoline are experiencing a good business, 
which undoubtedly will continue through 
1945. A ready market is available for all 
‘products at ceiling prices. Oklahoma 
refiners processed an _ estimated - daily 
_ average of 179,000 bbl. of crude during 
1944, an increase of 10.5 per cent over the 
- previous year’s average of 162,000 bbl. 
- daily, reflecting a less tight crude supply 
than was being experienced by some of the 
state’s refiners a year ago. This is due, in 
part, to an increase in the state’s produc- 
tion and the utilization of some of the crude 
imported from Texas through the Stano- 
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lind Pipe Line Company’s 16-in. line 
extending from Slaughter, West Texas to 
Drumright, Okla., which was completed 
in the early part of the year. 

Based on a preliminary study, Oklahoma 
stripper-well operators are receiving an 
approximate average subsidy payment of 
30¢ per barrel on approximately 97,000 bbl. 
of oil daily, or $209,100 as a result of the 
Federal Government’s oil subsidy pay- 
ments which became effective August 1. 


. CONCLUSION 


In conclusion, it might be said that a 
vigorous and concerted effort on the part 
of the industry will be made during the 
ensuing months to uncover new reserves, 
increase production, and maintain maxi- 
mum refinery operations, that Oklahoma . 
may assist in every way possible in meeting 
the ever increasing demands upon the 

’ petroleum industry. 


Oil and Gas Developments during 1944 in Pennsylvania 


By Cuartes R. FetrKE AND Parke A. Dickey,t Mempers A.I.M.E. 


DRILLING activity during 1944 increased 
considerably in the oil fields and slightly 
in the shallow gas fields of western Penn- 
sylvania. The number of deep tests (middle 
Devonian or deeper) completed during 
1944 was the same as in 1943 and did not 
result in discoveries of additional reserves 
of natural gas or oil. Thus far no commer- 
cial oil production has been obtained from 
sands below the Upper Devonian in 
Pennsylvania. As a result of the lack of new 
discoveries, oil production in nearly all of 
the producing areas in the entire Pennsyl- 
vania grade region declined to to 11 per 
cent. 


STOCKS OF PENNSYLVANIA OIL 


The Pennsylvania grade crude-oil stocks 
in storage on January 1943 were 2,479,000 
bbl. In January 1944 crude stocks totaled 
1,846,000 bbl., and during 1944 the stocks 
of Pennsylvania grade crude declined to a 
year-ending balance of 1,617,000 bbl. 
Nearly all of this oil is “unavailable for 
use,”’ representing pipe-line fill, tank bot- 
toms and limited working inventories at 
the refineries. The storage of Pennsylvania 
oil has declined to a point where little or 
no available crude oil is currently in 
storage. 


PRICES 


The posted price of Pennsylvania oil 
remained constant during 1944; however, 


Manuscript received at the office of the 
Institute July 18, 1945. Published by permis- 
sion of the State Geologist of Pennsylvania. 

* Professor of Geology, Carnegie Institute 
of Technology, Pittsburgh, Pennsylvania. 

+ Quaker State Oil Refining] Corporation, 
Bradford, Pennsylvania. 
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on Aug. 1, 1944, the wartime Government — 


subsidy was instituted at a rate of 75¢ per 
barrel. The average price in the Bradford 
area, including the subsidy, was $3.31 per 
barrel. 


, 


New TECHNICAL DEVELOPMENTS 


The Pennsylvania Grade Crude Oil 
Association started a rather ambitious 
program of research in production funda- 
mentals and technology during 10944. 
Several well-qualified engineers have been 
employed anda laboratory is to be equipped 
at Bradford. The group will investigate, in 
cooperation with the American Petroleum 
Institute, the possibilities of bacteria as 
agents in oil recovery, and undertake other 
studies of both a fundamental and an 
applied nature. 

In cooperation with the Pennsylvania 
State College, the Research Group worked 
out a method of measuring water-intake 
rates in different strata. The method in- 
volves injecting salt water down a string 
of tubing and fresh water down the annulus, 
determining the location of the interface 
electrically, and measuring the input rates 
above and below the interface. 

The United States Bureau of Mines, in 
cooperation with oil companies of the 


Venango district, developed a simple gas-_ 


lift tubing string, which is operating suc- 
cessfully in some 20 wells. This device uses 
the air-gas mixture produced with the oil 


to lift it by the usual gas-lift principles.. 
The Northern Ordnance Co. is experi- 


menting with a chamber lift device that 
expels the oil in an unbroken column. 
These devices hold considerable promise 


* 
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for reducing lifting costs in the air-drive 
and gas-drive areas. 

The experimental water-flooding project 
undertaken by the Forest Oil Corporation 
of Bradford in the Venango Second sand, 
in the Clintonville pool, southwestern 
Venango County, in 1943 has not proved 
successful. The company practically sus- 
pended operations in the test in 1944. It 


TABLE 2,—Oil Production in the State of 
Pennsylvania, 1937-1944 


Bradford Field Central pra eA 
’ Cue tee Pennsyl- 
Year Well Pennsyl- | vania Oil 
Com. Oil Produc- ‘Prod Oil Produc- 
eh tion aBbl® | <2 oo us,..| tion; Bol. 
pleted¢ tion, Bbl. 
Total 
1937| 4,112 | 15,076,909 | 4,108,100 | 19,185,109 
1938| 2,148 | 13,417,102 | 4,008,923 | 17,426,025 
1939 | 2,114 | 12,899,104 | 4,438,035 | 17,337,139 
1940 | 3,004 | 12,748,279 | 4,604,763 | 17,353,042 
IQ41 | 3,207 12,729,900 | 4,104,100 | 16,834,000 
1942] 3,113 14,160,000 | 3,663,870 | 17,823,870 
1943 | 2,255 | 12,446,634 | 3,395,965 | 15,842,599 
1944| 2,434 | 11,096,754 | 3,038,532 | 14,135,286 
Daily Average 

1937 41,300 11,255 52,555 
1938 36,759 10,983 47,742 
1939 35,340 12,159 47,499 
1940 34,831 12,581 47,412 
IQ41 34,876 I1,244 46,120 
1942 38,795 10,038 48,833 
1943 34,100 9,304 43,404 
1944 30,319 8,302 38,621 


« Includes oil and water-intake wells in New York 
state part of Bradford field. 

b Production within state of Pennsylvania only. 
was found that in many places old and 
imperfectly plugged wells had given water 
access to the oil sand. In some places the 
water was found (by electrical tests) in the 
upper few feet of sand, presumably origi- 
nally gas-bearing, while in others it was 
all through the sand body. In September 
the Quaker State Oil Refining Corporation 
purchased the Clintonville properties, along 
with other Forest interests in Pennsyl- 
vania, and started to drill the central 
producing wells. Two had been drilled by 


the end of the year and were producing 


a few barrels of oil daily together with con- 
siderable amounts of water. 
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Work on the experimental mine shaft 
with horizontal holes into the Venango 
First sand in the old Franklin heavy-oil 
pool at Franklin, Venango County, con- 
tinued throughout the year, although re- 
sults were disappointing. Two holes were 
drilled a distance of about 2300 it. radially 
from the shaft and were shot. Another pair 
was drilled tooo ft. and a third pair 700 ft. 
from the shaft. These holes have not been 
shot. Drilling is continuing, but slowly 
because of manpower and equipment 
shortages. 


PRODUCTION 


The continued decline of production of 
Pennsylvania grade crude oil during 1944 
was caused primarily by limited areas for 
the extension of water-flood production 
in the Bradford and Allegany fields. The 
necessary wartime restrictions make it 
more difficult for the small operators to 
carry on development work, for while 
materials have been available, the shortage 
of manpower for drilling and producing 
operations has definitely slowed the rate 
of new work. Well completions actually 
increased with a small increase in the 
Bradford field and a substantial increase in 
Central Pennsylvania, due to the: de- 
velopment work by Northern Ordnance 


' Company. 


The total production within the state 
of Pennsylvania was 14,135,286 bbl. for 
1944, as compared with a production of 
15,842,599 bbl. during 1943. Production 
statistics for the various districts pro- 
ducing Pennsylvania grade oil are given 
in Table 3. The percentage decline in oil 
production for 1944 was similar to the 
percentage decline that occurred during 
1943 (as compared with 1942). The bulk of 
the reduction occurred in the Bradford 
field, but the percentage decline was com- 
parable to that of the remainder of Penn- 
sylvania. The Bradford-field production 
within the state of Pennsylvania declined 
from 12,446,634 bbl. in 1943 to a 1944 
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TABLE 3.—Production of Pennsylvania Grade Oil in 1944 


Bradford Field Central 
an 
Month Allegany | South Ohio yt A Total 
Pennsyl- New Pennsyl- 
vania York vania . 

ATMA Vedat ce rove oan o cleeloghiet eens 30,595 2,906 9,508 8,249 4,387 8,355 64,000 
se al BA yee Seri tost Pern 31,346 3,127 10,050 8,236 4,310 8,759 65,828 
March ice pa aston cases teks 32,321 3,019 9,785 8,520 4,452 8,700 66,806 
EA SHTAL co Gok eee aia os. eect aa Ont 31,481 Pest 9,518 8,377 4,100 8,300 64,333 
IMG Sep e hae a ¥ alahe gore, HORS 32,181 3,077 10,354 9,582 4,522 9,032 68,748 
YUU aes vee biol afote ssclecantiertentatere > 30,487 3,941 10,430 8,742 4,133 8,600 66,333 
SEU Siayhs eel erelac AccastohelereieveeT Sree 27,501 2,431 8,234 5,774 3,000 7,220 54,226 
SIS USE cook Sieac aite nas oa easel cae 34,129 3,249 11,913 10,2890 5,065 9,451 74,007 
Depbember es v0 sche Avec etotaes Gare 20,673 3,038 10,036 8,086 3,967 8,400 64,100 
October. attics ities career 28,312 2,874 9,741 8,879 4,484 8,516 62,806 
INOVEMBEL se one tye % ole ti ne ote 28,710 2,748 9,805 7,780 3,633 8,267 61,033 
WISCEMDED, Gadecale easier oe eal 26,552 2,515 9,060 6,219 3,323 7,064 54,742 

Warilyviaverages nice vdacis sete 30,319 2,912 9,874 8,302 4,131 8,388 63,926 


Completions Gas Oil Dry 
Aver- Aver- 
Aver- age | Aver- age || Aver- Aver- 
County Num- | age | N em age Num- Mere age | Num-| age 
ber of | Total | ber of Pies Total | ber of Gon ©-) Total | ber of | Total 
Wells | Depth,} Wells M ran Depth,| Wells Bol * | Depth,| Wells | Depth, 
Ft. Ft. per Ft. per Ft. Ft. 
ay Day 
Allegheny teuanas a ana 36 2,863 ay 304 2,816 I 5 1,700 8 3,167 
IAXINSTTONG Uae ss slold 2 26 102 2,876 94 122 2,874 to) 8 2,804 
IB CAV ELT tats eleva choles se ats 3 1,004 z II4 1,163 I 2 1,060 I 1,059 
MS CLOT sie oil isis illest ca a's 31 1,674 9 36 2,060 13 2 1,527 9 1,408 
Mayétter..5,) tat sara hos 69 2,701 45 495 2,608 I 15 1,873 23 2,745 
GTEGHOs tele: Mees ichs cts webi6 86 2,886 7 208 2,825 te) 19 3,000 
i GaYobtsk 10: Siew) race PEAR 32 3,013 20 68 3,143 ce) 12 2,797 
WAWEONCE 50 orisha sare ot ts c 744 I 20 748 0 2 TAI 
Washington........... 52 2,430 384 370 2,434 3 II 1,815 Il 2,605 
Westmoreland......... 59 3,168 | 36 192 3,282 oO 23 2,990 
INO G A Fe Sie AE ROR: 473 2,745 338 251 2,813 19 4.2 1,576 116 2,737 


“ Includes two gas-storage wells. , 


TABLE 5.—Shallow Well Completions in Gas Fields in Northern and Central Pennsylvania 


in 1944 
Completions Gas Dry 
Average 
County Average Initial | Average Average 


Number] Tota Number} Open Total | Number, Total 
of Wells | De “eat of Wells de M i of Wells | Depth, 
‘ u. . t 


Te 
per Day 


CMBriOt ec esis aides sis cousins etree seeaie eve 7S 2,308 62 62 2,250 17 2,523 
alc ROG) eS Thagh la Soatatae ave ie in fits| wares, 3,086 3 866 2,779 5 3,271 
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total of 11,096,754, or a daily average of 
30,319 bbl. The daily average total pro- 
duction for the state of Pennsylvania was 
38,621 bbl., as compared with a daily 
average during 1943 of 43,404 bbl. Nearly 
all of the producing areas in the entire 
Pennsylvania grade region declined to to 
ie pemcent. 


Tabular Data on Pennsylvania Oil Pools 


In Pennsylvania there are no state 
regulatory bodies nor any other organiza- 
tions that make a practice of collecting data 
on oil and gas development, such as are 
included for other states in this A.I.M.E. 
symposium. In fact, there exists a sur- 
prising indifference on the part of 
the operators to the activity of their 
contemporaries. 
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This situation is not due to the lack of 
activity because of the depleted condition 
of the pools. On the contrary, more wells 
are drilled yearly in Pennsylvania than in 
any other state except Texas, and many 
of these are wildcats. Drilling is cheap, and 
wildcats, or at least semiexploratory wells, 
are continually being drilled, both for oil 
and for gas. Often no record is kept of 
either the location or the log of these wells 
by the operator himself, and no effort is 
made on the part of any public agency to 
do so. A few gas companies employ scouts, 
but no oil company does so. Pipe-line 
companies report their total runs fre- 
quently to the A.P.I. and once a year to 
the State Bureau of Statistics. No effort 
is made to segregate runs by fields or 
pools. 


TABLE 6.—Deep Tests Completed and Drilling in Western Pennsylvania in 1944 
DeptTuHs IN FEET 


a County Township Well Company pave Berea Tully 
Sea 
Level 
fol Beaver... 1201s Harmony Spang Chalfant National Supply Co. 767 oe 5,063-5,068 
2 | Butler Mercer Jessie C. Hockenberry No. 1 Se Light and| 1,306 |728-741| 4,482-4,532 
vg Rte are snes 
field...... Bell Alice Irwin No. 10 F. C. Deemer 1,961 
: ake see Beaver Alfa Cozadd No. 1 Appalachian Dev. Corp. 1,027 
5 |Crawford...... Beaver Fred Walton No. 1 Appalachian Dev. Corp. 1,006 
6 | Crawford...... East Fallow field | Ellen Calvin No. 1 The Sylvania Corp. 1,342 3,083-3,127 
seiglet d Warrant 3653 No. 1 Pennsylvania Gas Co. 1,572 5,141-5,177 
d iat ee ae Wm. R. Barton No. 4 Greensboro Gas Co. 2,370 6,425-6,505 
9 | Fayette........ Georges Wm. R. Barton No. 5 Greensboro Gas Co. 2,190 6,118-6,194 
10 | Fayette South Union Leo F. Heyn No. 1 ad oe Dev. Corp. and| 2,316 6,021-6,100 
Ceeree tess st ht 
i New Penn Dev. Corp. and} 2,314 5,845-5,915 
11 | Fayette........ South Union Leo F. Heyn No. 3 ee Bnoe ; a? en ae 
aan Wharton J. R. Thompson Heirs No. 1 | New Penn Dev. Corp: F ; 
3 Mikean. seen Lafayette Warrant 3416 No. 4 South Penn Oil Co. 9,141 4,467-4,469 
14 | Mercer........ Worth Maude Davidson No. 1 United Natural Gas Co. 1,430 3,837-3,882 
15 | Tioga Lawrence Dean Colegrove No. 1 ee BLAS State Natural| 1,680 3,004-3,069 
neonates wees 
16 | Venango....... Jackson Clyde Van Camp No. 1 Hathaway Brothers 1,592 3,700-3,775 
17 | Warren.......- Corydon E. A. Williams No. 1 Appalachian Dev. Corp. 1,266 3,123-3,148 
Soe ae South West Reeves Farm Northern Ordnance, Inc. , : 
10 Washingion. ...| Cross Creek J.E. McCullough No.1 | The Texas Co. 1,258 


20 | Westmoreland. .| Derry 


Camilla F. Giffin No. 2 


The Peoples Natural Gas Co.| 2,261 
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For these reasons it has been considered 
impossible to present data on Pennsylvania 
oil and gas production in a manner similar 
to that of other states. During the last few 
years, however, more data have become 
available. In 1941 the Petroleum Adminis- 
tration for War requested data on all the 
oil pools in the state. Material on the 
Bradford area was provided by a com- 
mittee of operators, that on the Kane- 
Butler or Middle district by the Pennsyl- 
vania Topographic and Geologic Survey, 
and that on the Southern district by a 
committee of operators. For some time the 
Bradford District Producers Association 
has attempted to keep track of the number 
of wells drilled in the Bradford field, by 
obtaining from the well-shooting com- 

panies the total number of wells shot with 
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nitroglycerin. Recently these records have 
been obtained for the rest of the state. 

It is believed therefore that it might be 
advantageous to attempt to compile the 
information available in tabular form, even 
though it is incomplete and sometimes 
approximate or even erroneous. It is hoped 
that in future years the entries may be 
made more complete and correct. The 
authors very earnestly request the assist- 
ance and cooperation of members of this 
association and others in correcting and 
improving this table. 

The sources of the tabular data are 
various and sometimes conflicting. No 
attempt has been made to reconcile con- 
flicts, and the information is presented 
(Table 1) merely for what it is worth. 
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TABLE 6.—(Continued) 


Top 


Line Top : Lock- | Me- 
No.| Onondaga Oriskany port | dina Teen : 
1 | 5,315 5,471 
2 | 4,702 4,828-4,841] 5,935-| 6,453-] 8,812 
7 6,185 | 6,633 
4° | 2,142 2,388-2,394 
5 | 2,144 2,390-2,399 
6 | 3,242 3,431-3,448] 4,190- 
4,421 
7 | 5,545 Absent 
8 | 6,988 7,840-7,497 
Top chert7,012 
9 7,073-7,209 
Top chert 6,823 
10 6,777-6,848 
Top chert 6,593 
11 | 6,393 6,566—6,671 
Top chert 6,394 
12 | 7,464 7,638 
13 | 4,816 4,874 
14 | 4,050-4,172 Absent |5,200-/ Ab- [8,177 | 8,834 
5,456 | sent 
15 | 3,921 8,945 
16 | 8,945 4,090 
17 | 3,444 3,526-3,536 
18 
19 
20 


Total | Date 
Depth,} Com- 
Ft. | pleted 


Results 


5,484] 4/ 7/44 
10,096]11/19/44 


Salt water from Oriskany rose 
1500 ft. in 12 br. 

Show of gas 9,505-9,510 and 9,746- 
9,771. Salt water at 10,096 ft. 

Drilling at 3,554 ft. 

190 M cu. ft. per day open flow 
after casing, 650 lb. per sq. in. 
Oriskany ; 
614 bailers salt water; show of oil; 
Oriskany 

Hole full of salt water from Oris- 
kany. Show of gas 4,398-4,421; 
salt water 4,421 

Drilling deeper 

1,250 M cu. ft. initial open flow 
flow from Onondaga chert 

690 M cu. ft. initial open flow 


2,404/10/ 5/44 
2,427|12/ 3/44 


4,644| 8/29/44 


7,510) 1/27/44 
7,242/12/ 8/44 


Oriskany 7,073-7,076 : 

8,450) 2/24/44) Deepened from 7,508. No addi- 
tional gas 

8,002] 4/14/44] Deepened from 7,460. No addi- 
tional gas 
Drilling at 7,746 ft. 

4,903] 2/21/44] One bailer salt water per hour from 
Oriskany i 

8,892] 1/11/45] 69 M cu. ft. initial open flow in 
Lockport at 5,399; show of gas at 
8582. Salt water in dolomite at 
8,876-8,892 

4,016 Drilled for gas storage 

4,096] 4/22/44] Salt water at 4,094. Producing a 
little oil from sand at 918-930 

3,542| 8/25/44] 214 bailers salt water in 14% hr. 
from Oriskany 
Drilling at 2,650 ft. 
Driiling at 4,307 ft. 


Drilling at 6,694 ft. 


_— ence ahaa male EBT Ne iE Nth I eel OR akon wcneed 
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1. Field and County—For many pools there 
is no generally accepted name. Those shown 
are used in the publications of the Pennsyl- 
vania Geological Survey. 

2. Year of Discovery.—The date of discovery 
has been taken from state and federal Geo- 
logical Survey publications. 

3. Area Proved.—Bradford field, from C. R. 
Fettke: The Bradford Oil Field, 1938. 

McKean, Clarion, Mercer, Lawrence, and 
parts of Forest and Warren Counties, planim- 
eter measurements by Pennsylvania Geo- 
logical Survey of preliminary and rather 
unreliable maps. ; 

Venango, Crawford, and parts of Forest and 
Warren Counties, planimeter measurements 
of accurate oil-field maps prepared by the 
Pennsylvania Geological Survey. In this area 
the acreage is given by sands. Inasmuch as the 
sands overlap, the sum of the acreages given 
is not the total area of the pool, but consider- 
ably in excess of that acreage. 

Butler, Beaver, Allegheny, Washington and 
Greene Counties, acreage estimated by com- 
mittee of operators for the Petroleum Adminis- 
tration for War. The total checks reasonably 
well with an independent measurement by the 
Pennsylvania Geological Survey. 

Parts of some pools and all of others are 
abandoned. No effort has been made to sepa- 
rate the abandoned areas, and they are 
therefore included. 

The totals by counties are based on estimates 
made by the Pennsylvania Geological Survey, 
and are only roughly equal to the sum of the 
estimates of the individual pools. 

4. Oil Production.—Except for a few pools 


in southwestern Pennsylvania, early produc- . 


tion data have long since been lost, so that 
total production data will never be available. 
Estimates of daily oil production are made 
weekly by the American Petroleum Institute 


for the Bradford, Kane-Butler, and south- 


western Pennsylvania areas. Yearly estimates 
are made by the Bureau of Statistics, separated 


-by counties. These are not completed for 


several months after the end of the year, so 


that the estimates for 1944 are not available. 


i a a ae 


Those for 1943 are given instead. 

5. Gas Production.—No attempt is made to 
estimate gas production. For the oil pools 
listed, it is negligible, and probably altogether 
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more gas is purchased for operating than is 
sold off the leases. 

6. Number of Oil Wells—For Beaver, Alle- 
gheny, Washington, and Greene counties the 
P.A.W. committee attempted to estimate the 
total number of wells that had been drilled 
in each pool. These pools are more recent and 
deeper than the pools in the rest of the state. 
The older and shallower pools have been 
redrilled as many as four times, and it is 
considered quite hopeless to even guess at the 
total number of wells. 

7. Wells Producing December 1943.—The 
P.A.W. committee estimated the number of 
wells in the southwestern counties producing 
in 1941, by pools. The number has changed 
since, but the data in Table 1 are given for 
what they are worth. The Bureau of Statistics, 
along with the production by counties, pub- 
lishes the number of wells connected as of 
December 31, as reported to the Bureau by the 
pipe-line companies. However, the gaugers 
often make no effort to report the actual 
number of wells on their run tickets, so these 
estimates are considered quite unreliable. 

8. Reservoir Pressure-—The reservoir pres- 
sure in all wells is low, as the pools have been 
on unrestricted production for many years. 
Actual measurements are almost lacking. 

9. Secondary Recovery.—Any secondary-re- 
covery operation known to the authors is 
shown as A, air drive; G, gas drive; and W, 
water drive; regardless of its extent or intensity. 
In most pools only a small fraction of the area 
is subjected to secondary methods, and then 
rather inefficiently and ineffectively. The only 
pools where a considerable portion of the area 
is under secondary methods are Bradford 
(water drive) and Goodwill Hill-Colorado, 
Cornplanter, Hamilton Corners, Octave, Pe- 
troleum Center-Pioneer, Shamburg (air drive), 
and Taylorstown and McDonald (gas drive). 
Accidental water encroachment is known to 
be taking place in certain pools, but these 
are not indicated. 

10. Character of Oil.—The gravity of oil is 
taken from Hempel analyses by the U. S. 
Bureau of Mines. All oil is sold as Pennsylvania 
grade. All pools contain oil remarkably similar 
in character, except for oil from the Venango 
Second sand, and from the Venango First sand 
in the Franklin pool only. These crudes' are 
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lower in A.P.1. gravity, have a smaller percent- 
age of light gasoline and naphtha, and the light 
fractions are somewhat more naphthenic. 

11. Producing Formation.—All oil fields in 
Pennsylvania produce from lenticular sand 
bodies. All pools are thus primarily strati- 
graphic in character, although often affected 
by structure. Only a minority of pools have 
downdip edge water, and in only one pool 
(Guffey) is there evidence of edge-water 
encroachment. 

The lenticular character of the sand bodies 
makes correlation of the horizons in the ordi- 
nary manner difficult. The general picture is 
that of a series of long belts or zones, a few 
miles wide, trending usually northeast-south- 
west, in which a given horizon is locally 
productive. Very seldom is the same horizon 
productive outside these belts. The productive 
zones appear to be associated with the facies 
change from a continental environment on the 
east to a marine environment on the west, and 
have many characteristics of shoreline and 
near-shore sand bars. 

Table 1 serves to show roughly the relation 

of the producing formations as identified for 
the pools. 
_ The depth to top of producing zone is a 
rough estimate. The country is rugged, with a 
relief of as much as 500 ft. or more in any one 
pool. Differences in depth do not necessarily 
give the interval between horizons. The produc- 
tive thickness as given is usually the “pay,” 
with the shale and impermeable beds sub- 
tracted, and in others is the gross formation 
thickness, of which as much as 50 per cent is 
deductible because of impermeability. 


SHALLOW-SAND DEVELOPMENTS 


Gas 


During 1944, in the shallow-sand gas 
territory of western Pennsylvania, 855 
wells were completed as compared with 
770 in 1943, an increase of 11 per cent. 
Of the shallow wells drilled for gas, 73 per 
cent were producers and 27 per cent were 
dry. The 625 new gas wells had a total 
initial open-flow capacity of 124,684,000 
cu. ft. of gas per day, as compared with 
the total initial open-flow capacity of 
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147,282,000 cu. ft. of the 579 new gas) 
wells completed in 1943. 

Southwestern Pennsyloania.—Shallow welll 
completions i in southwestern Pennsylvania 
are shown in Table 4. The 338 new gas 
wells had a total initial open-flow ca- 
pacity of 84,784,000 cu. ft. of gas per day. 
No new gas pools of significant size were- 
discovered in southwestern Pennsylvania 
during 1944. 

Northern and Central Districts—A sum- 
mary of activities in the shallow gas terri- 
tory of the northern and central districts” 
during 1944 is given in Table 5. The 287 
new gas wells had a total initial open-flow 
capacity of 39,900,000 cu. ft. of gas per 
day. The average initial open-flow ca- 
pacities of the wells shown for Clearfield t 
and Warren counties (Table 5) are large 
because the averages in these counties have — 
been distorted by the completion of a few 
exceptionally large wells. 

A Haskell-sand gas pool was opened in 
Hamlin township in southwestern McKean 
County early in 1944. By the end of the 
year nine producing wells and two dry 
holes had been drilled, proving an area off 
about 275 acres without defining the limits 
of the pool. Depth of sand ranges from 
2470 to 2530 ft. The wells have an average 
initial open-flow capacity of 160,000 cu. ft. 
per day, individual wells ranging from 
60,000 cu. ft. to 438,000. Initial reservoir 
pressure was 800 lb. per sq. in. During the 
latter part of the year, the pool was pro- — 
ducing about 10,000,000 cu. ft. of gas 
per month. 

Three shallow gas wells were completed 
on the east side of the Allegheny River 
between Kinzua and Corydon, in north- 
eastern Warren County, during the summer 
of 1944, and may lead to the develop- 
ment of a Clarendon-sand gas pool of some 
magnitude, as the maximum distance be- 
tween the wells is 4600 ft. and no wells 
had been drilled previously in the im- 
mediate vicinity. Depth of sand ranges 
from 650 to 720 ft. The wells had initial 
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open-flow capacities of from 54,000 to 
1,000,000 cu. ft. per day. Reservoir pres- 


sures reported vary from 260 to 475 lb. per — 


sq. in. As the discovery lies a considerable 
distance north of any present producing 
gas fields, no pipe-line connection had been 
made by the end of the year. 


Oil 
A considerable increase in drilling ac- 
tivity occurred in the oil fields of western 


Pennsylvania, 3375 new wells being com- 
pleted in 1944 as compared with 2617 in 


1943, an increase of 29 per cent. Almost 


all of the drilling was done in connection 
with secondary-recovery operations, either 
water-flooding or air and gas-drive projects. 

In the Bradford field (Table 2) 2436 new 
wells were drilled, about half of which were 
water-intake wells, which compares with 
2255 in 1943, an increase of 8 per cent. 
The field accounted for 52 per cent of the 


total Pennsylvania grade crude-oil pro- 


duction of the Appalachian province in 
1944. 

The number of new wells completed in 
the central and southwestern districts of 
Pennsylvania in 1944 was 939, ‘as com- 
pared with 499 in 1943, an increase of 
88 per cent. A large part of this increased 
activity was due to the extensive develop- 
ment campaign conducted by the Northern 
Ordnance Co. of Minneapolis, Minn., in 
the Venango district. A newcomer in the 


‘Pennsylvania oil fields, the Company and 


its affiliates purchased 17,000 acres of oil 


lands in Venango and Warren Counties, 
on which are located 1500 wells with an 


annual production of about 150,000 bbl. 


The company embarked on an intensive 
secondary-recovery program and drilled 
180 air-input and 230 oil-producing wells 
during 1944. 

The daily average production in the 
central and southwestern districts of 


Pennsylvania declined from 9,154 barrels 


i 
' 


in 1943 to 8,468 barrels in 1944, or 7.5 per 
cent. The total production in 1944 of these 
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two districts approximated 3,099,300 bar- 
rels, or 13.2 per cent of the total Pennsyl- 
vania grade production. 


DEEP-SAND DEVELOPMENTS 


The results of deep drilling in western 
Pennsylvania during 1944 are summarized 
in Table 6. Of the 12 wells completed, 
three encountered commercial volumes of 
gas, one was drilled for gas storage, and 
eight were dry. Two of the successful wells 
are in the southern extension of the Summit 
gas pool in Fayette County. The two wells 
deepened in the Summit pool did not 
encounter any additional quantities of gas. 
One of these, the Heyn No. 1, was bottomed 
in anhydrite and salt beds in the lower part 
of the Salina formation. Drilling was 
stopped by caving in these beds. 

The Alfa Cozadd well, in the north- 
western part of Crawford County, had an 
initial open-flow capacity of 190,000 cu. tt 
of gas per day from the Oriskany sandstone 
after casing and a reservoir pressure of 

+650 Ib. per sq. in. A number of wells had 

been drilled to the Oriskany in the vicinity 
in previous years. All of these encountered 
salt water in the sand and some had good 
shows of both oil and gas. Elevations on 
top of the sand suggested the possible 
presence of a dome of moderate relief and 
size at the site of the Cozadd well. This 
was verified by drilling but a later offset 
well, which was lower on structure and 
encountered salt water, indicated that the 
productive area cannot be very large. With 
a sand thickness of only 6 to 9g ft., there- 
fore, no significant reserve of gas was 
opened by the discovery. The E. A. 
Williams No. 1 well, in the northeastern 
corner of Warren County, represents 
another unsuccessful attempt to find a 
stratigraphic trap-type gas pool in the 
Oriskany sandstone, which feathers out 
updip northwest. 

Of the dry holes, the Jessie C. Hocken- 
berry No. 1 of the Manufacturers Light 
and Heat Co., Mercer township, north- 
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western Butler County, was the most 
interesting, both from a_ stratigraphic 
standpoint and from the depth attained 
with cable tools. The well started a short 
distance above the Vanport limestone in 
the Allegheny group of the Pennsylvanian 
system and was bottomed in a quartzose 
sandstone underlying 520 ft. of Lower 
Ordovician dolomite, probably Beekman- 
town in age. Salt water was encountered 
in the sandstone. Acidizing did not increase 
the small flow of gas encountered in the 
dolomite. The well reached a total depth 
of 10,096 ft. and is now the deepest well 
in the Appalachian province, and also the 
deepest well that has been drilled entirely 
with cable tools. 
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This is a folio of 55 maps and sections, 
12 by 15 in., accompanied by 16 folio-size 
pages of text and descriptive matter and © 
selected well records. It shows where the — ; 
several sands of the Venango group from ‘ 
the Gantz and Fifty-foot to and including - 
the Fifth have been productive of oil and 
gas in southwestern Pennsylvania and 
where they play out or are unproductive. 
The area covered includes most of Greene 
and Washington Counties, the south- 
: 


western Pennsylvania to appear in 1044. a 
: 
', 


7 
western part of Allegheny County, and a 
narrow strip along the southern border of 
Beaver County. } 
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Oil and Gas Developments in Southwestern Pennsylvania 
during 1944 


By Joun T. Gatry* 


AN intensified search for gas, because of 
the shortage in the area, led to the com- 
pletion of 482 wells in southwestern 
Pennsylvania during 1944. This number 
was 27 more than the number in 1943, but 
118 of the wells were nonproductive. 


SHALLOW DEVELOPMENT 
Oil 

The initial production of the 25 producers 
completed was slightly less than was 
obtained from four wells above last year’s 
total. The largest well, 20 bbl., was found 
in the Big Injun (Miss.) sand in Morris 
township, Washington County, at a depth 
of 2085 ft. It is currently producing about 
3 bbl. per day. Outside the main producing 
area, a well drilled in Nicholson township, 
Fayette County, obtained 15 bbl. per 
day from 1864 to 1866 ft. in the Gantz 
(U. Dev.) sand. 

The Federal subsidy of 75¢ per barrel, 
effective Aug. 1, 1944, which increased to 
$3.40 the current pipe-line price in this 
area, seems to have been insufficient 
stimulus to materially increase drilling 
for oil, although more repressuring oper- 
ations are contemplated. 


Gas 


_/ The volume of initial open flow of gas 
developed is off slightly over to million 
cu. ft. from 36 more wells than were 
completed a year ago, and the average 
rock pressure of this new gas is more than 
too lb. less than that obtained a year ago. 


Manuscript received at the office of the 
Institute April 24, 1945. 

* Oil and Gas Operator, Pittsburgh, Penn- 
sylvania. ; : 


Apparently the best find of this year was 
reported in Patton township, Allegheny 
County, where an initial volume of over 4 
million cu. ft. was encountered in the 
Speechley (U. Dev.) sand at a depth of 
from 3293 to 3303 ft. The rock pressure 
there, t190 lb. per sq. in., is nearly virgin. 
However, this area is fairly well delimited 
by dry holes and does not seem nearly so 
promising from the standpoint of reserves 
as the Armbrust area, which was dis- 
covered several years ago. In the Patton 
township locality another fair well with 
1303 M cu. ft. open flow and 4oo lb. per 
sq. in. rock pressure completed in the 
Hundred-Foot (U. Dev.) sand at a total 
depth of 2125 feet. 

Armstrong County, as usual, leads in 
number of producing wells completed with 
lowest percentage of failures but ranks only 
fou th in volume of production developed. 
Only two wells here had more than one 
million cubic feet capacity, but the rock 
pressure was under 200 lb. per sq. inch. 

In Fayette County, where the largest 
portion of new gas was found, activity 
appears to be shifting eastward. In 
Luzerne township, four producers having 
a total combined initial open flow in excess 
of 10 million cu. ft. were found in the Big 
Injun (Miss.) sand. The best well was found 
also in the same area in the Speechley 
sand (U. Dev.) at a depth of 3460 ft. This 
was a 2500-M cu. ft. well in Georges 
township. 

Several wells of more than a million 
cubic feet capacity were found in Jackson, 
Washington, Wayne and Whitley town- 
ships, Greene County.» None of these, 
however, was in a new pool. ; 
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The largest well of the year in Washing- 
ton County was in Morris township. 
Here the Big Injun (Miss.) sand at a depth 
of 1945 ft. gave an initial of 3 million cu. 
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year. One of these, in Harmony township, i 
Beaver County, found a large head of — 
salt water 13 ft. in the Oriskany sand. 

This was on a small southward plunging | 


TaBLE 1.—New Wells Drilled for Gas and Oil in Southwestern Pennsylvania during 1944 


Gas Oil 
County | Ope 
: Num Num- 
Genct Foot- es thedot Bere 
Wells | 28° Wells | 78 

UppeR DEVONIAN AND 
Allegheny...... 26 73,244] 8,202 2d 4,478 

Armstrong..... 04 270,178) 11,509 ° 
Beavers.sG ..s I 1,163 II4 2> 2,210 
Butler 9 18,544 322) 713 19,853 
Fayette 45 121,389] 22,288 I 1,873 
Greene.:...... 67 189,291| 19,970 I 1,763 
Indiana. ...%.... 20 62,861| 1,374| oO 0 
Lawrence...... I 748 20 ° ts) 
Washington. . 37% 89,913] 12,866 6 11,720 

Westmoreland.. 37 120,766] 8,119) 0 
(Total se mere 337 948,098] 84,677| 25 41,897 


LOWER DEVONIAN AND DEEPER DRILLING 


Summit Pool... 
Oriskany Wild- 
Gatses arses 


14,752| 1,940 


oO 


QO oO 


Dry Holes 

Total Drilling — 
Num- | Total asof — 
Initial ‘ber of | Footage |Dec. 31, | 
Produc-| Num-} Foot- | Wells 1944 
tion, ber age 5 
Bbl. } 
5 
SHALLOWER DRILLING i 

15 8 | 25,337 36 103,059 13 

to) 8 | 23,153 102 293,331 23 

2 I 1,059 4 5,492 I 

25¢ 9 13,483 31 51,880 6 

15 23 | 63,139 69 186,401 15 

2 19 | 58,883 87 240,937 20 

° I2 | 33,556 32 96,427 5 

° 2 1,483 3 2,231 re) 

45 Ir 28,659 54 130,362 15 

o 23 | 68,770 60 189,536 9 

104 116 | 317,532) 478 | 1,307,526] 125 


by tc 963,850| 86,617 


339 


@ Includes 3 storage wells. 
> Gas marketed with oil. 
¢ Estimated. 


ft. at 5oo lb. per sq. in. Another large well, 
over 2 million cu. ft., was completed in 
one of the storage areas of Donegal 
township, and in North Strabane township 
a well having 1 million cu. ft. initial flow 
was found at a depth of 1580 feet. 
Westmoreland County, which had the 
highest average in rock pressure of the 
completions, had only two large wells. 
One of these was found in the Fifth 
(U. Dev.) sand of Mt. Pleasant township 
and the other in the Murraysville (Miss.) 
sand of Hempfield township. The latter, 
however, had a closed-in pressure of less 
than one third of the county average. 


DEEP-SAND DEVELOPMENT 


Two deep sand (L. Dev. or deeper) 
wildcat wells were completed during the 


anticlinal nose, where formerly there was 
a good Hundred-Foot (U. Dev.) oil pool. 
The other, in Mercer township, Butler 
County, penetrated a sandstone, probably 
the Upper Cambrian, at a depth of 10,074 
ft., and at 10,096 ft. found salt water in 
such volume that drilling operations had 
to be abandoned. 

The Mercer township well is the deepest 


: 
4 
. 
t 
- 
: 
4 
; 
in the Appalachian area and is believed to 


be also the deepest well drilled entirely 
by cable tools in the world. The surprising — 
total elapsed drilling time of 312 days was 
made on this operation. 

Wildcat wells drilling at the year’s 
end number only two. Of these, one is on 
the Chestnut Ridge anticline in Derry 
township, Westmoreland County, and has 
had great difficulty in drilling. The second 
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is being drilled apparently on a seismic 
high in Cross Creek township, Washington 
County. 
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of the Silurian, in which some gas had been | 
found in the Heyn No. 1 well. However, 
as the section thickened considerably over ' 


> 


TABLE 3.—Summit (Fayette County) Gas Pool in 1944 


i 
Eleva- Depth, Ft. ' 
i Date i 
Township Well above ue Results 
Sea Top Oris- plete 
teen Tully Onondaga | kany Total 
Georges..... | Wm. R. Barton 2,370 |6,425-|. 6,988 7,340-| 7,510 1-27-44, 1250 M cu. ft. initial 
No. 6,505 | T.c. 7,012%| 7,407 from Onondaga chert 
Georges..... Wm. k. Barton | 2,190 |6,118-| 6,795 7,073-| 7,242 | 12- 8-44]690 M cu. ft. initial 
No. 5 6,194 | T. c. 6,823 | 7,209 Oriskany 7,073—-7,076 
South Union.| Leo F. Heyn| 2,316 | 6,021- 6,572 6,777-| 8,450 2-24-44] Deepened from 7,508 ft) / 
No. I 6,100 | T. c. 6,503 | 6,848 No additional gas 
South Union.| Leo F. Heyn} 2,314 |5,845-| 6,393 6,566-| 8,802 4-14-44] Deepened from 7,460 ft. 
No. 3 5,915 | T.c. 6,394 | 6,671 No additional gas 
Wharton.... be Cae a 2,316 | 6,930 7,464 7,638 Drilling at 7,746 ft. 4 
eirs No. 1 


2 T. c. means top chert. 


Summit Poort 


Two new gas wells were completed in the 
south end of the Summit pool, Georges 
township, Fayette County. One of them 
found gas in the Onondaga chert, and the 
second, which was nearly too ft. struc- 
turally higher, found the chert dry but 
obtained gas in the Oriskany sand. 

Deepening of two wells at the north end 
of the pool was undertaken. Attempt was 
made to reach the Lockport dolomite in 
the discovery well, the Heyn No. 1, 
but the squeezing in of the salt beds caused 
the abandonment of the operation before 
the depth could be attained. The second 
well was deepened for the purpose of 
ascertaining the presence of gas in the top 


horizon was not reached. 
A new well east of the axis at the north 
end of the pool was drilling at the end o: 
the year. The Onondaga was found d 
and the Oriskany, which was encountere 
860 ft. structurally lower than the Hey 
No. 1 well, and had been penetrated for 
more than too ft., appears nonproductive. 


H 
: 
that expected, the Silurian oo alll 
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Oil and Gas Developments in the Rocky Mountain Region in 1944 


By R. M. Larsen,* MempBer A.I.M.E. 


Tue Rocky Mountain region is defined 
with some variations for different purposes 
or by different organizations. For oil and 
gas development, Wyoming, Montana, 
Colorado, northwestern New Mexico, and 
Utah are included in the order of their 
apparent importance. Portions of adjoining 
states, such as North and South Dakota, 
Nebraska, Arizona, Nevada, and Idaho, 
are attributary to this region, but have 
little or no oil or gas production. 

Nebraska and New Mexico are con- 
sidered separately (see pp. 412 and 415), 
and most of the discussion in this report 
‘will be confined to Colorado, Montana, 
and Wyoming. 

Utah has produced about 200,000 bbl. 
of oil from the San Juan and Virgin fields, 
which are isolated and shut in at present. 

The Clay Basin field in northeastern Utah 
produces natural gas and distillate, and 
the Farnham field in central Utah pro- 
duces carbon dioxide gas. Other Utah 
areas of some interest are listed in Table 1. 
_ The Cedar Creek (Baker-Glendive) field 
in southeastern Montana extends into 
North Dakota, but is listed under 
Montana. 

The other states are in the main wildcat 
areas, and exploration in 1944 was at a 
minimum. However, geological and geo- 
physical parties are reviewing them for 
further testing. 

Gil production in Colorado, Montana 
and Wyoming was 459,000 bbl. more than 


Manuscript received at the office of the 
Institute July 10, 1945. Published by per- 


mission of the Director, U.S. Geological Survey. 
(Formation names not checked by Geologic 
Names Committee.) : 


be. 


*U.S. Geological Survey, Casper, Wyoming. 
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in 1943. Increases of 713,000 bbl. in Colo- 
rado and 731,000 bbl. in Montana offset 
a’ loss of 985,000 bbl. in Wyoming. This 
was the first decline in Wyoming since 
1938. Field production figures and state 
totals are given in Table 1. 

Total drilling activities in these three 
states and Utah increased from 687 wells 
making 1,442,511 ft. of hole in 1943 to 
916 wells making 2,245,803 ft. in 10944. 
Wildcat drilling increased from 163 wells 
making 331,193 ft. of hole in 1943 to 171 
wells making 380,144 ft. in 1944. These 
figures include all drilling wells making 
footage, not starts or completions, and 
represent an all-time high in drilling. 

The year 1944 witnessed the greatest 
concentration of seismograph activity that 
the region has had. The Rocky Mountain 
Oil Scouts Association reported that in 
1943, the previous peak year, 91 crew 
months of work were performed; in 1944, 
the time was 254 crew months. About 67 
per cent of the work was in Wyoming, 
18 per cent in Montana, and 12 per cent in 
Colorado. Twenty-three blocks totaling 
400,000 acres were reported assembled in 
Colorado, and 161 blocks totaling 4,000,000 
acres in Wyoming. Information about other 
states was not given. 

Fourteen unit agreements were ap- 
proved by the Department of the Interior, 
as compared with 13 in 1943. The 1944 
agreements were all in Wyoming. In five 
of the unit areas, oil or gas discoveries were 
made, four were dry, and five were drilling 
or pending. Oil companies find it advan- 
tageous to unitize blocks containing any 
proportion of public domain. Units for 


. 
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TABLE 1.—Oil and Gas Production in Rocky Mountain Region 


‘3 
Number of Oil 


Oil Production Gas Production a bg j 
=| 
Year Total Production, Bbl.¢ Millions Cu. Ft.¢ 1944 
Field, County of Dis- : ; 
veh covery | Area Area — 
s Proved, Proved, f , S 3 
g Acres’| To End During | Acres? ToEnd | During Se 3 
A of 1944 1944 : of 1944 1944 es e 
© a 
4 8218 
¢ 
COLORADO ; 
1| Arikaree (Wray),* Yuma...... 1919 0 0 0 z | Non-Com. 0 6| 0 
2| Bell Rock,* Moffat............ 1930 0 0 0 r 7 0 0 12} 0 
3| Berthoud, Larimer............ 1925 200 68,534 2,501 ——%) 856 43 6] 0 
4! Black Canyon,* Delta......... 1917 0 0 0 550?|(Car. Dioxide) 0 4] 0 
5| Boulder, Boulder... . 1901 400 673,517 7,320 0 0 0 602} 0 
6| Clark Lake, Larimer. 1944 200 78,130 78,130 0 0 0 5 5 
7| Craig,* Moffat...... 1932 0 0 0 z z 3 0 
8] DeBeque, Mesa..... Tne ue LOOS 0 | Non-Com. 0 0 0 0 10?) -0 
9} Douglas Creek,* Rio Blanco....| 1943 0 0 0 z 0 oO]. Liaw 
10} Florence-Canon City, Fremont..} 1876 | 9,000?| 13,868,337 44,262 0 0 0} 5357) 0 
11) Fort Collins, Larimer.......... 1924 520 2,334,058 33,542 0 0 0 YGF Page 
12] Garcia,* Las Animas.......... 1898 0 0 0 z z 0 11470 
50% . . 
13] Garmesa,* Garfield............ 1925 0 0 0 z |(Car. Dioxide) 0 3] 0 
14] Greasewood, Morgan and Weld.| 1930 300 482,785 3,808 0 0 0 5| 0 
15} Hiawatha (Fast), Moffat!..... 1926 320 771,706 99,529 2,160 23,689 2,450 15} 0 
16) Hiawatha (West),* Moffat..... 1929 0 0 0 1,440 7,837 708 5] 0 
17) Tea; Maat Soe xcs akon eet 1925 600 | 10,556,957 456,326 0 0 0 34] 0 
18] Mancos Creek, Montezuma..... 1927 z 5,797 0 0 LO: Bee ee Ce ee) 
19 ca rn (North), (Walden) | 1926 | 1,400 165,861 58,938 0 |(Car. Dioxide) (with 7/1 5 
ackson. oi 
20] McCallum (South), Jackson....} 1928 40? 6,148 0 0 |(Car. Dioxide) 0 21) 0 
21] Model Dome,* Las Animas....| 1927 0 0 0 2,485? 52? 0 5] @ 
22] Moffat, Moffat................ 1924 140 6,153,620 113,797 0 0 0 16] 0 
23] New Raymer,* Weld.......... 1933 0 9 0 640? 0 0 1] 0 
24! Piceance Creek,* Rio Blanco,...| 1930 0 wash) 0 3,835 0 0 3} 0 
25] Powder Wash,* Moffat........ 1931 360 169,610 51,715 1,840 4,610 1,450 8] 1 
26) Price (Gramps), Archuleta...... 19385 250 2,014,431? 225,000? 0 0 0 12?) 0 
27| Range lyre , Rio Blanco..| 1902 | 2,760 1,873,805 289,733 0 0 0 Ly Ae ey 
28] Rangely (deep), Rio Blanco....| 1988 | 4,825 125,751 102,644 0 0 0 4] 3 
29] Red Mesa, La Plata........... 1924 z 5,355 1,260 0 0 t 0 2} 2 
80] Thornburg,* Moffat, Rio Blanco.| 1925 0 0 0 940 1,193 218 0 
31) Tow Creek, Routt............. 1924 400 1,876,253 43,433 0 0 0 17} 0 
82] Wellington, Larimer........... 1923 | 1,600 5,131,768 63,784 0 0 0} 31) 0 
33] White River, Rio Blanco....... 1917 0 0 0 640? x 0 7a 
34| Wilson Creek, Rio Blanco...... 1938 | 2,300 3,568,083 | 1,400,268 0 F 7 x 20} 8 
35 Total Colorado........... 49,930,506 | 3,075,990 38,237 4,872| 934 | 31 


@ Footnotes to column heads and explanation of symbols are given on page 258. 
1Colorado side only. ° 
2 Abandoned after drilling. 
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Line Number 


\ 


ee ae ee, _——_ 


<i ig Sa Pres- | Character D tats Betas 
‘ucing? i » Lb. : hn i i eepest Zone Leste 
rt 4 ec sale etn of Oil Producing Formation to Bnd of 1944 
Oil g 
4. 
rag (aie av |e 
pee ss Z af ede Name and Age? 2 Bs & iS eull ane Name ; 
B | 32 |g of [Beis | 262 |2e) : ee 
2|S4\8 Es |63|g™ 6 | ae |£“| 2 ar 
COLORADO 
0 0} 0} 400? x Niobrara, CreU ioe 1,472 20 D | Granite 5,595 
0 0 | 0} 1,050 x Tles, CreU 8 2,845 15 Dé | Sundance 9,084 
Pierre,ete.(gas)CreU |Sdy. x 
0 1} 2/1,310 xz |39 |—0.1|+ Dakota (oil), CreU | Sh 3,750 A | Dakota 4,031 
(Muddy) 8 12 
0 0} 0} 40? z er rneoat Entrada?| § 200 50 A | Granite 565 
ur 
0 2 We 39 |—0.1| Pierre, CreU NS) 2,500 var. |M, T | Dakota 6,145 
0 5 | 0 38 er (Muddy), 8 5,888 50 | D? | Sundance 6,510 
re / 
0 0| 3 x x Iles, Morapos, CreU i) 2,733 50 | AF | Morapos 3,880 
0 0) 0 ; 38 Mesaverde, CreU S 614 x A. | Mesaverde 3,542 
0 0} 0/1,880 | 1,380 Dakota-Lakota, Cre $ 4,326 74 | AF | Basal Pen 8,558 
0 76?| 0 31 |—0.1) Pierre, CreU a 1,000 xz |M,T | Dakota 4,500 
0 Te 0 35 |—0.1| Dakota, CreU 8 4,300 37 D | Lykins 5,206 
0 0] 0 Niobrara, CreU Pay 700 z A | Fountain 2,500 
Dakota, CreU 2,857 21 
0 0} 0} 825- x Morrison, Jur 8 3,132 34 D | Kayenta 3,871 
1,100 Kayenta, Jur 3,755 116 
0 eo 42 |—0.1| Dakota, CreU 8 6,650 25 Af | Morrison 7,042 
0 6 | 5} 1,100 375 |37+|—0.1| Wasatch, Koc 8 2,240 35 D | Mesaverde 7,577 
0 0} 3] 852 z Wasatch, Hoc 8 2,100 37 D | Pre-Wasatch 3,416 
Mancos, CreU Sh 2,600 x 
0 25 | 0 32 |—0.1] < Morrison, Jur Sd 3,200 40 D | Nugget 4,166 
Sundance, Jur Sd 3,400 24 
0 0; 0 34 0.2} Mancos, CreU Sh 300 z |M,T| Dakota 1,280 
6 0| 0/2,400 |2,342 |46 |—0.1| Dakota, CreU 8 4,960 95 Af | Morrison 5,388 
0 0| -0 42 |—0.1| Dakota, CreU 8 4,875 20 A | Morrison 5,258 
0 0} 0} low low £ 0 2 = . On a D | Fountain? 2,010 
akota, CreU 199 
0 1) 0 39 |-0.1 {Sundance Jur S 4,597 a3 D Nugast 4,852 
0 0 | 0/1,800 | 1,800 akota, CreU s 6,692 6 M | Morrison 7,005 
0 0] 0} 770 2 coe River-Wasatch,| 58 2,661 20 D | Wasatch 5,130 
oc 
3 eet 3} 912+ z |37+|—0.1| Wasatch, Hoc i} 2,150-++ 20 oe Laramie 5,878 
0 12,| 0 32 |—0.1| Dakota, CreU § 1,150 70 A | Morrison 1,752 
0 32 | 0 41 |—0.1] Mancos, CreU Sh 530+ | var.| D | Basal Pen 7,173 
4 0} 0 ~ 133 0.7 vere Hs a ef pele. 150 D | Basal Pen 7,173 
esaverde, CreU x 
ota, Cre , 
o| of 3] 725+) 2 Reegst tae B | 1985 | est] D. | Nueeet 3,110 
0 9] 0 37 |—0.1| Mancos (Niobrara), Sh 2,580 var. | A | Gneiss 5,310 
re 5 
Oo} i] 0 37 |—0.1| Dakota, CreU 8 4,210 30 | D |Lykins 5,000 
0} o| 0 Wasatch, Hoe s |{ 5 200t}] 15 | D |Mesaverde | 7,005 
34) 16 4] 0 48 |—0.1] Morrison, Sundance,| S 6,600 50 Af | Sundance 7,250 
Jur (Dre) 
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TABLE 1.—(Continued) 


f 


; Number of Oil 
Oil Production Gas Production pb ‘lls a 
Year Total Production, Bbl.¢ Millions Cu. Ft.¢ 1944 
Field, County of Dis- an 
a COvErY | A og kro one i 
3 Proved, Proved, ; Zs 3/3 
| Acres| To End During | Acres? ToEnd | During) 82 |2] 6 
Zz of 1944 1944 of 1944 | 1944 ee 3 
g er| 
aS | o 5 
MontTANA i 
36] Armells,* (Cone Butte), Fergus.| 1924 0 0 0 440 15 0 2) O} OF 
37| Bannatyne, Teton...........:. 1927 | 1,240 55,245 0 0 0 0 33 | 0 ; \ 
38] Bears Den, Liberty............ 1923 80 39,432 3,146 1,920 0 0 5| 0 ) 
39| Berthelote, Toole.............. 1930 40 10,932 495 0 0 0 2|.0 @ 
40) Border, Toole (U.S. Side)...... 1929 480 881,980 21,088 0 0 0 26] 0 
41] Bow and Arrow,* Toole........ 1935 0 0 0 320 0 0 21 0 
42) Bowdoin,* Phillips and Valley..| 1912 0 0 0 | 100,000 20,344 4,762] 214 | 51 : 
43] Bowes,* Blaine............... 1924 0 0 0} 5,440 9,160 506 14] 0 
44] Boxelder,* Blaine and Hill..... 1916 0 0 0 1,480 4,732 456 ii 0 
45) Brady, Pondera.............-- 1948 pa 90 0 e 0 0 1 0 
‘om. 
46] Cat Creek, Garfield and Petro- o 
Beta S505 Ie Barer Gh aoe ese 1920 | 800 | 14,987,171 118,145 0 0 0; 208 0 
47| Cedar Creek,* Fallon and] 1914 | Non- 28,144 0 | 114,000 107,544 6,067} 241 | 21 F 
Wibauz. Com. 
48] Clark Fork, Carbon....... 1944 F 1,189 1,189 0 0 0 1 1 y 
49] Conrad-Midway, Liberty 1942 £ 1,515 715 0 0 4} 3 
50) Cut Bank, Glacier........ -}| 1926 | 41,680 | 42,341,143 | 5,442,736 | 70,840 119,783 14,926 | 1,041 | 98 
51] Devil’s Basin, Musselshell......| 1919 160 20,422 0 0 0 0 4 0 
§2| ‘Devon,* Tooled tsi. ch «eb cas. 1929 0 0 7,120 1,481 344 13 1 | 
53] Dry Creek, Carbon............ 1929 | 1,280 2,163,753 92,998 11,171 1,046 15 1 
54) Elk Basin, ee Carbon®..... 1915 100 871,796 10,615 (see Wyoming) 22] 0 
55] Elk Basin, (black) Carbon -| 1943 | 1,250 881,018 651,969 x 20 | 15 
56] Flat Coulee, Liberty...... ..-| 1928 80 7,947 681 0 0 0, 2] 0 
57| Frannie, Carbon3............. 1940 20 82,014 14,905 0 0 0, 0 
58] Fred and George Creek Nose,* be, % 
Vole Hesecos cndac ...| 1942 0 0 0 160 0 0; 1 0 
59] Gage, Musselshell. . 1943 640 102,963 102,963 0 0 0 6] 5 
60) Grandview,* Liberty 1930 0 0 0 160 0 -0, 1 0 
61 Guinn,* Phillips. . . 1931 0 0 0 160 0 0 3 0 
62] Hardin,* Big Horn. | 1913 0 0 0} 5,000 1,023 76 68] 0 
Gaicavres= Bais os. area 0.) esl. Ao ae 0 0 0 500 1,463 0 ll 0 
64] Haystack Butte,* Liberty. ..... 1941 0 0 0 640 267 95 2/0 
65] Ingomar,* Rosebud............ 1943 0 0 (mainly nitrogen) 1489 
66} Kevin-Sunburst, Toole......... 1922 | 22,000 | 44,601,339 1,893,639 | 50,000 48,282 2,047 | 2,110 | 98} 21 
67| Kicking Horse,* Toole......... 1944 0 0 0 640 0 0 2) |. 2) 
68] Kremlin,* Hill................ 1921 0 0 0 640 | Non-Com. 0 218.0 
69| Lake Basin, Stillwater.......... 1922 200 441,481 13,255 z 6,125 0 19 0 
70] Marias River,* Toole.......... 1940 0 0 0 640 174 158 4/0 
71! Mosser, Yellowstone........... 1936 80 5,588 0 0 0 0 5] 0 
72 Pondera, Ponderay, . hiviawovae 1927 | 2,560 6,668,954 239,784 0 0 0} 168 2 
73} Price,* Yellowstone,........... 1936 0 0 0 0 0 0 na) 
74] Pritchard Nose,* Toole....... 1915 0 0 0} 160 0 0. See 
75| Sherard,* Choteau............. 1923 0 0 0 160 0 0 2 0 
76| Soap Creek, Big Horn......... 1921 535 128,753? 0 0 0 0 6: | 0) 
TalAL HOLD; 1 GOlOe.iiidses vias hast 1941 400 15,443 15,443 0 0 0 3 1 
78 Twin Rivers, Glacier........... 1942 640 4,680 2,462 0 0 0 2 0 
79| Utopia, Liberty............... 1943 x 395 0 x 0 0 yt es 
80] West Pondera, Teton.......... 1939 0 0 0 160 0 0 2/ 0 
81) Whitlash,* Liberty............. 1918 120 77,918 2,086 | 5,720 10,324 1,066 27}. 0 
82! Winifred,* Fergus............. 1935 0 0 1,120 12 0 6 0 , 
83 Total Montana........... 114,421,305 | 8,623,264 341,900 31,549 14,334 13001 24 © 


3 Montana side only, 
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ae Bre Reesrvoy Pres- Ghavantee D ‘Tone Tested 
cing? Dec. sure, Lb. s10 j ; eepest Zone Lested? 
1944 Sh. ae of Oili Producing Formation End of 1944 
Oil g 
i=! 
Ad 
4 tary 
«4s ie a0 a 
4 Initial = ez i Name and Age? . es £. Be 3 Name 
3 |u| ‘3 a |pm| oS $ ssa |f2) 8 sk 
Bias B. |25| 20 a aes |S) = a6 
Pee | sat) ae [eel Ae 4 g Si2 |3yp| 8 ag 
Ree S | Saya | os SS |Selsa 3 Bu S Soba ee 2S 
aie | 27 |S a7 |5%la ; Sees cis ot am 
MONTANA 
36) 0 0; 400 x Kootenai, CreL 8 1,238 14 D | Madison 3,569 
37| 0 0 26 1.8 ea oe (G.), Cre S 1,485 15 D | Madison 2,000 
‘colorado (G.), Cre 1,600 14 : 
3s} 0| 2| 0| 3007| = |40 | 0.8 | Rootena Soros a { 1600 | ast | N | Devonian 3,290 
239) 0 BAe 0 36 0.5| Kootenai, CreL 8 2,420 25 N_ | Madison 2,683 
40) «0 13 1 31 1.1] Kootenai, CreL 8 2,470 40 N_ | Madison 2,852 
41; 0 0] 0} 580 ch ee Kootenai, CreL 8 2,100 30 T | Madison 2,633 
42) 0 0 |174|215-450| 236 Colorado, CreU : 670 80 D | Quadrant 3,180 
0 0 | 13) 264 200 Eagle, CreU s 655 100 Af | Devonian 4,700 
0 0} 7| 425 300 Eagle, CreU 8 940 20 Af | Eagle 1,285 
0 0} 0 35 1.6| Kootenai, CreL i] 1,470 12 Madison 1,850 
Colorado, CreU iS) 1,160 50 . 
0 49 | 0.3 Keooiena Cel, | 8 | lee ot A. | Cambrian 5,705 
° udith River CreU ,Sdy.| 600-1,400 |40—- : 
a7 0 0 |179|210-450| 96-325)28 0.9 Eagle, CreU Sh 300} A | Pre-Cambrian | 9,680 
i 0 0 45 |—0.1] Frontier, CreU 8 6,445 x z | Frontier 6,531 
tt) 4 0 42 1.0} Kootenai, CreL 8 1,725 20 | M? | Devonian 
0 900 | 88) 710 595 (37 1.0) Kootenai, CreL NS) 2,850 20. | MC | Madison 
0 (Oe ra!) 22 1.5] Heath?, MisU var. 1,160 10 D | Madison 
0 0} 7 135 112 Colorado, CreU Ny} 780 15 M | Madison 
Frontier, CreU 
1 5 4) 1,250 700 |52 |—0.1| + Cloverly, CreL S  |4,100-5,900} 50 Df | Cambrian 
Morrison, Jur 
0 19 | 0 43 |—0.1| Frontier, CreU ) 1,700 40 A | Amsden 
6 14} 0 30 1.7| Tensleep, Pen Sy} 5,700 100 A | Amsden 
0 2 0 32 1.0] Kootenai, CreL S 2,600 75 D | Madison 
0 a) 28 2.4| Tensleep, Pen $ 3,465 30 Df | Tensleep 
0 0| 0} 200 x Colorado, CreU Ny) 1,510 15 N_ | Colorado 
1 5 oO 33 0.8] Amsden, Pen D,S 5,965 5 D | Madison 
0 (hd Kootenai, CreL $ 2,343 5 N_ | Madison 
0 0} oO; 198 Eagle, CreU S 435 25 D | Madison 
0 0 | 58} 140 80 Frontier, CreU 8 735 30 | ML | Tensleep 
0 0} 2| 540 z Eagle, CreU 8 975 85 Af | Eagle 
0. 0| 2) 404 x Colorado, CreU 5 1,940 80 D_ | Madison 
P 0 0 0} 1,000 4 aie ee ss Ps 8 neh ae Af | Madison 
ootenai, Cre. 5 , i 
0 | 1,317 |185] 330 a Billi Madison, Jur, | §, iL | 1,200 if Di | Caphrion 
: ; is 
0 0} 0} 580 x Es al a CreL,| §S 1,475 var. | D | Madison 
ur 
0 On Eagle, CreU . 8 1,000 25 Af | Madison 
Eagle, Frontier (G),| 8 1,310, ba 
0 2) 0} 240 4 CreU 3,060 var. | A | Madison 
Cloverly (O), CreL iS) 3,960 ; 
0 o| 4] 194 Colorado, CreU 8 753 12 | ML | Ellis" 
0 0} 0 22 1.6| Cloverly, CreL 8 1,000 10 | DF | Madison | 
o| 154} 1 32 1.8] Madison, MisL L 2,000 20 T | Pre-Cambrian 
% 0 0} 0 Cloverly, CreL 8 961 z | D | Madison 
0 0] 0 Colorado, CreU Eee 1,665 La N_ | Madison 
0 Oo | 0} 570 z Eagle, CreU § 1,735 25 | AF | Colorado 
0 0] 0 reac ee 7 : Gee £ D | Madison 
unburst, Cre . 
Gilson 2 1.0 {Bite dar | deo, | 2 | M | Madison 
0 2.0 Madison, MisL L 3,900. 35 | D? | Madison 
0 0] 0 Madison, MisL L 2,450 5 N_ | Madison 
0 0; 0 anne Secs gic 5 N_ | Madison 
‘colorado, Cre , ‘ 
: 0 5 | 17 { Kootenai, CreL $ 2,000 \ var. | D Cambrian 
0 0} Oo} 80 & Eagle, CreU § 390 170 Af | Kootenai 
9 743 
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TABLE 1.—(Continued) 


Gas Production 


Year Total Production, Bbl.¢ 
Field, County of Dis- 
e covery | 4 on 
& Proved, 
g Acres? | To End During 
i of 1944 1944 
o 
4 
mA 
UTAH 
84| Ashley Valley,* Uintah........ 1925 0 0 0 
85| Boundary Butte,* San Juan...| 1924 0 0 0 
86] Cisco,*Grand.................] 1924 0 0 0 
87) Clay Basin,* Daggett...... 1927 0 134,3714 21,5574 
88] Farnham,* (CO2) Carbon......| 1924 0 0 0 
89] Harley Dome,* Grand......... 1925 0 0 0 
90] San Juan, (Mexican Hat) San 
1908 x 14,000? 0 
1934 0 0 0 
1907 680 183,310 0 
1924 0 0 
331,681 21,557 
WYOMING 
95] Alkali Butte,* Fremont........ 1920 600 10,617 0 
96} Allen Lake,* Carbon........... 1933 0 0 0 
97| Ant Hills, Niobrara........... 1927 0 6,556 0 
QB} Aspen, Uinta... cco svn mane 1903-28 0 | Non-Com. 0 
99| Badger Basin, Park........... 1930 | 1,000 578,000 57,814 
100] Bailey Dome, Carbon.......... 1944 140 0 0 
101} Baxter Basin (Middle),* Sweet- 
MEE Ae nto beiy om on ee) 1938 0 0 0 
102} Baxter Basin (North),* Sweet- 
NOQEOR an BN a An rnd wm I ote 1926 0 625 0 
103] Baxter Basin (South),* Sweet- 
WOLET ie TAR eran Han nahn ees 1922 0 0 0 
104| Beaver Creek,* Fremont....... 1938 0 0 0 
105} Bell Springs,* Carbon..........|1924—44 0 0 0 
106] Big Hollow, Albany........... 1938 80 5,789 624 
107| Big Medicine Bow, Carbon.....| 1985 705 4,195,573 211,010 
108] Big Muddy, Converse.......... 1916 | 2,640 | 28,705,472 506,229 
109] Big Piney,* Sublette........... 1938 0 0 0 
110} Big Polecat,* Park............ 1916 0 0 0 
111] Big Sand Draw, Fremont....... ah 320? 0 0 
19 
112] Billy Creek,* Johnson......... 1923 0 0 0 
113] Bison Basin, Fremont.......... 1929 z 0 0 
114] Black Mountain, Hot Springs, 
WGShate ean tien dss 1922 615 381,142 9,235 
115] Bolton Creek, Natrona......... 1920 120 43,335 0 
116] Boone Dome, Natrona......... 1923 0 0 0 
117| Brenning Basin (Douglas), Con- 
UOREE DNR TES Toth dd de? 1902 40 7,052 0 
118) Bunker Hill,* Carbon.......... 1937 0 0 0 
119] Byron, Big Horn...s....0.i..> 1918-30} 1,650 | 10,287,791 | 1,999,226 
120) Canyon Creek,* Sweetwater... 1941 20 0 0 
121| Circle Ridge, Fremont......... 1928 210 586,744 270,860 
122) Cole Creek, Natrona, Converse..| 1938 | 1,652 1,815,060 517,915 


oOo  __—_ 0O€C oO 


4 Distillate produced with gas. 


Area 
Proved, 
Acres¢ 


4,240 
1,360 
300 


0 
0 
0 
1,680 


8,500 
8,800 
3 


320 


0 

x 
800 
1,960 


710 
x 


0 
680 
600 

80 

0 


0 


Millions Cu. Ft. 


To End 
of 1944 


During 
1944 


536 
0 
3,138 
33,1824 6,20: 
981 167 
0 0 
0 0 
0 0 
0 0 
0 0 
37,837 6,369 
0 0 
1,749 -—2 
0 0 
0 0 
0 0 
0 0 
2,235 550 
22,758 1,800 
55,522 7,100 
88 88 
0 0 
0 0 
10,564? 179 
0 0 
0 0 
753 154 
82,706 6,456 
3,182 0 
0 0 
0 0 
0 0 
1,245 am) 
0 0 
1,222 259 
4,181 188 
0 0 
0 0 
0 0 


OIL AND GAS DEVELOPMENTS IN THE ROCKY MOUNTAIN REGION IN 1944 


Number of Oil 
and/or 3 
Gas Wells/ 


Se Jol eo lS ens oS 


4] 0 
Sg 
1] 0 
3| 0 
5| 0 
1 3 
7| 0 
7| 0 

35 | 2 
LG 
2/1 
4| 2 

12) 0 

249] 3 
6] 1 
3] 0 

16| 1 
9| 0 
ee 
6] 0 

12] 0 
4| 0 
5?| 0 
4| 0 

42} 8 
1] 0 

12} 0 

35] 5) 0 


° 


ye 
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TABLE 1.—(Continued) 


Wells Pro- | Reservoir Pres- 
: Character . : D t Zone Tested? 
ducing? Dec. sa gS of Oilt Producing Formation ten aap 1 O44 
Oil a 
S 
3 ~~ 
oy: cae a wo AS 
Initial Ay Name and Ageé os Evrae a Name 
wo | Ss a a -@ g ese |22| 8 Sk 
$ | S= Ss |Fs|Z° 2 | abe (25) a 
2\ 3 |3 BS |gelas S| Bos |S5| = ae] 
B|S4\5 47 (67a a) eNOS ieee Am 
UTAH 
84) 0 0 0 Morrison, Jur 8 1,663 8 Df | Nugget 2,720 
85} 0 OO Hermosa, Pen L 4,500+ |var.| A | Mississippian? | 5,612 
86} 0 Of 1 Dakota, CreU 8 1,915 15 D | Moenkopi- °| 4,744 
f Morrison, Jur 8 044 12 anite 
87|- 0 0 7| 2,160 x Frontier,Dakota,CreU) 8 5,747 55 D ugget 6,799 
88) 0 0 1} 900? x Moenkopi, Tri Ss 3,086 20 Af | Moenkopi 3,235 
89} 0 OO! 167 x Morrison, Entrada, Jur| § 564+ |120 D | Wingate 1,675 
90) 0 0| 0 39 .2| Rico, Hermosa,\ Per-| § 250+ S | Granite 3,633 
en 
91; 0 0 0} 480 410 Moenkopi, Tri 8 2,724 56 D | Coconino 3,168 
92) 0 0 0 30 8 Moenkopi, Tri L 500 5 M | Supai 2,195 
93) 0 0; 0 Coconino, Per 8 3,120 45 D_ | Coconino 3,375 
94| 0 0 9 
WYOMING 
Muddy, (Oil) CreU 3,960 27 
95; 0 0 580- |34 |—0.1| Cloverly, (Gas) CreL § 4,381 13 AF | Chugwater 5,459 
1,880 Morrison, (Gas) Jur 4,571 25 
96; 0 0 Sundance, Jur 8 2,000 80 D | Tensleep 4,362 
97| 0 0 29 |+0.1 oo (Muddy),| § 3,945 7 D | Pahasapa 6,825 
re 
98] 0 0 26 |—0.3| Bear River, CreU S 822 15 | MU | Bear River? 5,092 
99| 3 0 48 |—0.1| Frontier, CreU § 8,190 50 D | Morrison 10,121 
100) 1 0° 34 |—0.1| Sundance, Jur 8 5,100 45 D | Sundance 5,234 
101) 0 0 z Frontier, Dakota, CreU| § { ret rei AF | Pennsylvanian | 6,302 
102, 0) 0 z [41 | 0.6){Rindance Sur | 8 | sas | 20j] AF |Teusleen | 6,527 
103} 0| 0 z B iaceereai arty S| 2885 | 284) ar | Madison 7,172 
104) 0 0 3,450 sguitmeel ae ), Orel oe - D_ | Sundance 8,920 
105} 0 0 860- overly (abd), Cre - 
1,100 { Sundance, Jur § | 2270 | 60 \ D | Deadwood 4,466 
106} 0 1 19 0.1) Muddy, CreU 8 827 21 D | Tensleep 2,583 
107) 4 ak z |63 |—0.1| Sundance, Jur § 5,250 100 D | Granite 7,847 
Niobrara, Shannon, | Sh, § | 1,000-3,000| 88 : 
108} 0} 137 34 0.1 Frontier, CreU D_ | Madison 6,597 
Cloverly, CreL 8 4,335 40 
109) 0 400+ asatch, Eoc 8 910 z az | Wasatch 3,056 
110} 0 495— Frontier, CreU § 2,232 40 | Df | Mowry 3,343 
Frontier Gas, pe 2 \ et 
111} 0 oars ag oe 8 28 var.| A | Tensleep 7,593 
Tensleep Oil, Pen 8 7,310 ; 
112 Frontier, CreU § 3,200 12 Big Horn /eyirds) 
113 Frontier, CreU § 977 12 D | Tensleep 4,923 
114 Embar-Tensleep, Per-| L, 8 2,918 90 a. Madison 3,832 
Pen 
: 1,090 20 
115 [mbar er BE | goo 20} D | Tensleep 2,530 
116 teele, CreU § 1,540 20 A | Niobrara 5,192 
117 White River, Olig i) 360 10 | MU | Dakota 3,030 
118 Steele (Shannon),CreU) 8 1,325 25 | Df | Madison 9,392 
Frontier (Gas), CreU | _§ 2,163 30 
119 ee (Oil)| L, § 5,020 80>] Df | Amsden 6,060 
Per-Pen 
120 Wasatch, Eoc s 2,688 © 22 D | Pre-Wasatch 8,955 
2.8| Embar-Tensleep, Per-| L, 8 185 42 D | Tensleep 803 


Pen : 
{ol (Shannon), NS] 4,550 af 


CreU 
Cloverly (Dak-Lak), $ | 8,000 | 30 Bagh ctaserester pc FeeiN? 
re. 
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TABLE 1.—(Continued) 


———— 7 | pee eae nr a a) 


: Number of Oil 
Oil Production Gas Production a anaes - 
Year Total Production, Bbl.¢ Millions Cu. Ft.¢ 1944 Lf 
Field, County# of Dis- ’ 
covery , 
- Area Area ° 
a Proved, Proved, yet = BS 
E Acres?| To End During | Acres? | ToEnd |During) 8= |3| = — 
i of 1944 1944 of 1944 1944 | 2S 2) 3 ; 
o Ga g § 
5 62 /8/e 
123 “Cooper Cove, Carbon.........- 1944 100 13,137 13,137 0 0 0 2; 2) O - 
124| Crooks Gap, Fremont.......... 1925-44) 200 2,365 2,365 0 0 0 1 1] 0 7 
125] Crystal Creek, Big Horn....... 1919 0 | Non-Com. 0 0 0 0 1] 0} 0 ; 
126] Dallas, Fremont.............++ 1884 160 3,171,095 152,558 0 0 0 38 | o| oO 
127| Derby, Fremont..............- 1921 120 584,335 15,530 0 0 0 16] oO} 0 
128] Dewey, Weston............5+: 1936 5? 8,925 353 0 0 0 1-1) O18 4 
129] Dry Piney, Sublette............ 1918 z | Non-Com. 0 = 0 0 2/}-0| 0 
130} Dutton Creek,* Carbon........ 1927 180 333,878 13,705 625 1,242 81 oO] 0 } 
131] East Allen Lake,* Carbon...... 1937 0 0 0 350 3,200 792 3] o| o ; 
132} Elk Basin (light), Park5........ 1915 750 | 10,776,842 118,044 750 38,493 1,890] 139] oO] oO 
133} Elk Basin (black), Park®....... 1942 | 4,600 4,716,753 | 2,718,922 0 (with oil) 67 | 47] 0 7 
134] Enos Creek,* Hot Springs...... 1923 0 0 0 500 0 0 11 Oe ; 
135} Ferris (East and West), Carbon.| 1919 420 281,690 0 = z 18 21) o| oO 
186] Fourbear, Park. .............- 1928 400 6,456 2,320 0 0 0 2 1] 0 
137| Frannie, Park5,....2..... 0s: 1928 700 8,660,990 | 1,077,298 0 0 0 33 41 0 
138] Garland, Big Horn and Park.. {1999 }| 2,000 | 8,129,414] 550,053 | 640 | 60,1897 | 3,160] 76 | 12] 0 - 


139] Gebo, Hot Springs............ 1943 280 154,461 154,461 0 0 0 4] 31 0 
140] Golden Eagle, Hot Springs. ... . 1921-44 160 0 0 160 2,546 0 3 1] o 
141] Gooseberry, Park............. 1937 620 19,331 0 0 0 0 1 o| oO 
142) G. P. Dome, Carbon........... 1920 60 181,129 963 0 0 0 3 oO] oO 
143] Grass Creek (light), Hot Springs | 1914 | 1,480 | 28,236,852 531,392 0 z 21] 323] o| o 
144] Grass Creek (black), Hot Springs} 1921 | 2,000 5,347,727 460,693 0 0 0 22] 51 0 
145] Greybull, Big Horn........... 1907 300 280,724 487 0 0 0 80] oO} 0 
146] Half Moon, Park.............. 1944 200 290 290 0 0 0 1 1] 0 
147] Hamilton Dome, Hot Springs...| 1918 | 1,000 7,090,042 441,151 x 74 23 35] ol o 
148] Hatfield,* Carbon............. 1923 0 0 0 880 5,352 41 2] oo 
149] Hay Creek,* Campbell......... 1934 0 0 0 x local fuel 21 ol om 
150] Hiawatha (Bas Jy stat 1927 0 0 0 1,980 12,272 632 4] ol o 
151} Hidden Dome, Washakie. . .{1918-32} 150 359,339 10,301 22; 148 0 25} of 1 
152] Horne," Carbon............... 1939 0 0 0 80 0 0 1 soe 
153} Horse Creek, Laramie......... 1942 275 23,197 5,043 0 0 0 2] of o 
154| Iron Creek, Natrona........... 1917 80 52,571 5,261 0 0 0 7p Olea 
155] Kirby a cas , Hot Springs| 1918 60 72,442 6,403 0 0 0 S10 dea 
156| Kirby Creek (black), HotSprings| 1944 80 447 447 0 0 0 1 1] 0 
157] La Barge, Lincoln and Sublette. .| 1924 820 9,426,628 585,648 z Sa 112] 161] of o 
4 recycling 
158] La Barge (North), Sublette... .. 1927 360 58,982 10,516 fuel Tl) Ahae 
159| Lake Creek, Hot Springs....... 1925 100 13,343 0 0 0 0 1 (i) a) 
160| Lamb,* Big Horn............. 1913 | 0 0 0} Abd. 1,819 0} 8] ol o 
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whine can eae Pres- Character = See ae 
jucing? Dec, sure, f is 4} ‘ eepest Zone lLested? 
1944 Sa per of Oilt Producing Formation to End of 1944.» 
Oil j 
a 
ag 
eS — ‘33 
iti . . ooo Z 
: £ Initial " a des Name and Agei * ae & ‘ Ae Same : 
z|a|3 a. |Bs] 8s Sol) ee ee ta Se 
Salee | Se oS ESI au & GS cnc \[egieailn Ag 
eS ip | 3 PS |Se|s2 gs Reet Wesel as aS 
Ble] ar |o 47 16 7a™ Sey coca icscull gee am 
123) 0 Thad 33 0.3 Coral (Dakota), Ny 4,850 40 A |Jelm 5,373 
124) 1 0} 0 37 |—0.3 oe (Lakota), § 5,232 20 Af | Cloverly 5,315 
125] 0 0] O- 17 4.0} Tensleep, Pen 8 724 20 Af | Madison 1,805 
126) 0 26) 0 21 2.3 eee Toslorns Per-| L, 5 700 65 D | Tensleep 2,005 
en 
127) 0 10} 0 21 2.7 Een teaSp Per-| L, 8 800 40 D | Amsden 2,435 
en 
128] 0 Ti 0! 31 1.2] Minnelusa, Pen § 2,301 4 | MF | Minnelusa 2,666 
129] 0 0} 0 40 |+0.1)] Hilliard, CreU 8 ; Tex) 10 A | Bear River 8,194 
130} 0] 3] 5| 430 34 |—0.3 a (G), Muddy (0),| § } oo 30 | D | Sundance 5,466 
re 
131) 0 0 | 3) 1,000 ara cia . 2,044 50 D | Chugwater 2,400 
rontier(O), Cre 1,200 50 
emia |. & 45 |—0.1) { Grontien(( Cre | S| 2350 | sof | AL | See below 
133] 59? 12} 0 30 1.7| Tensleep, Pen 8 3,945+ |100 | Af | Madison 6,808 
134) 0 0} 0} 850 Frontier, CréeU 8 2,835 < A | Cloverly 3,992 
vores pays 8 1,400— noes 
), Cre var. ensleep 5,057 
aa@ oe 37 0.2 Cloverly, Sundance,| 5 2,775 
(G) CreL, Jur 
136} 0 0) an 0 14 3.9 rh Sarepek Pe : ee ra A | Amsden 3,350 
ensleep, Pen 6 6 . 
0) ee ig 28 | 2.41 { Maticon’ Mis BE | 308 | sof] D | Madison 3,343 
Frontier (O & G),| 8S 500 30 
Ree (G), CreL Sy) 1,750 30 
overly (G), Cre. 175 
138) 0 254 7 23 2.9 Embar-Tensleep (0| 8, L 3°500 100 D | Three Forks 4,424 
), Per-Pen 
: Madison (0), MisL L 4,250 50. 
139] 3 0} 0 28 2.0 pees poke Per-| L, 8 4,535 275 D -| Tensleep 5,309 
en 
un (Abd. G),| 5 2,980 zt 
re : 
Ls ee he Muddy, Greybul Bi. eer20 8 SST ee | ee 7,379 
; (O , Cre : 
141) 0 0; 0 22 2.0| Embar-Tensleep, Per-| L, 5 5,670 100 D | Big Horn 6,965 
en 
142) 0 ony 0 37 0.2] Niobrara, CreU s 3,000 60 N_ | Frontier 5,465 
143} 0] 266] 0 45 0.1] Frontier, CreU s 500+ | 80 D | See below 
Chugwater, Tri NS) 3,100 30 
144] 0 19 | 0 23 2.5 eng ce chan L,8 3,565+ | 80 D_ | Amsden 4,336 
en 
145] 0 09 a) 48 0.1] Cloverly, CreL 8 800+ | 20 Df | Tensleep 2,950 
146} 0 0 0 15 4.0| Embar, Per L 3,426 30 Af | Madison 4,265 
Chugvater, Tri NS) 1,900 
147] 0 25} 1 16- | 3.0 cree endeean L,5 2,300+}| 70 | Df | Tensleep 2,700 
23 
148] 0 0] 1 Matty, CreU S$ 3,750 12 | Df | Chugwater 4,676 
149) 0 Oo} 1] 80? Fort Union? Pale 5 395 20 T | Fort Union? 415 
150} 0 0} 4) 995 Wasatch, Hoc Ss 2,240+ | 30 D | Wasatch 3,845 
151) 0 10 | O| 725 —60 |43 0.2] Frontier, CreU 8 1,170+ | 25 A | Morrison 2,790 
152) 0 0{ 0} 260 Mowry, CreU ee 750 55 A | Tensleep 2,540 
Muddy, CreU 8 5,300 14 
153) 0} 2) 0 aly. [Clover CreL S | 5450 | 20 } . ied re 
154 6] 0 29 0.1] Cloverly, CreL 72 ‘ensleep ,437 
185 | 6) |) 10) 41 0.1 probit, ene 8 367 10 A | See below 
156} 0 1.0 21 3.3] Embar, P L 3,334 84 A | Madison 4,427 
157} 0 142 3 29 0.1] Wasatch, ede 8 650+ {150 A | Hilliard 4,886 
1 42 |—0.1| Wasatch(?), Hoc § z | Aspen 8,005 
168 3 0 3,2} Embar, Per L A | Tensleep 4,400 
160] 0] 0} 0 8 D | Muddy 1,397 
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TABLE 1.—(Continued) 


Number of Oil 


Oil Production Gas Production net 
Year Total Production, Bbl.¢ Millions Cu. Ft.¢ 1944 
Field, County i 
my Area 
3 F Proved, Sz z 
5 Acres*| To End During | Acres@ ToEnd | During B= 3 5 
z of 1944 1944 of 1944 | 1944 | BS |B) 8 
© Held 
UE 
161| Lance Creek, Niobrara....... {lies | 4:745 | 62,775,727 | 6,508,201 0| (fueland | 2,608] 274] 8| 2 
repressuring) 
162] Lance Creek (East), Niobrara. .|1919-37| 530 277,476 31,446 100 0 0 3 1) 0 
163} Lander (Hudson), Fremont..... 1909-26} 300 2,506,903 89,149 0 0 0 37] 0} 0 
164] Little Buck Creek, Niobrara....| 1944 80 18,616 18,616 0 0 0 ye ig | 
165} Little Lisson’ Basin,* Park, Hot 
Be teeth eric 1914-43] 1,400 3,837 3,837 4,806 28,985 2,292 14| 4) 0 

166} Little reas Creek,* Hot Springs} 1917 0 0 0 530 1,652 2 3 1] 0 
167| Little Polecat,* Park.......... 1922 0 0 0 500 1,668 96 1] 0} 0 
168} Lost Soldier (shallow), Sweet- 

WCE so Sa:cepiiis axes gas A 1916 480 | 20,867,429 255,302 0 0 0} 126] O| 2 
169| Lost Soldier (deep), Sweetwater..| 1930 | 1,300} 8,008,107 982,764 0 0 0; 21) 7 0 
170} Mahoney, Carbon............. 1925-30} 400 1,718,929 284,642 1,120 58,286 143 26) Oo} 0 
171] Mahoney (East), Carbon....... 1924-40 80 100,700 3,271 1,600 35,202 460 16] Oj 2 
172] Maverick Springs, Fremont... . . 1917 | 1,350 2,399,995 474,072 0 0 0 44] 5) 0 
173] Midway, Natrona............. 1931 280 129,603 0 0 0 0 3]; 0] 0 
174] Moorcroft, Crook............. 1887 0 800 0 0 0 0 4]} 0} 0 
175} Mule Creek (East), Niobrara...| 1919 290 1,990,323 105,388 0 0 0 41] 0; 0 
176} Mule Creek (West), Niobrara...| 1927 40 106,704 2,954 0 0 0; 23] Oo} 0 
177] Mush Creek, Weston.......... 1943 x 8,318 8,318 0 0 0} th eaiee 
178] Muskrat,* Fremont............ 1928 0 0 0 720 19,621 1,960 5] 0} 0 
179| Newcastle, Weston............ 1941 on 250 0 0 0 0 1] 0} 0 
180] North Casper Creek, Natrona...| 1925 x 9,384 0 0 0 0 3] 0} 0 
181] North Sunshine, Park......... 1928 400 3,016 0 0 0 0 1] Oo] 0 
182] Notches, Natrona...........-. 1923 420 446, i 117,804 0 0 6 1} 0 
183] Oil Springs,* Carbon........... 1938 0 0 110 3,173 820 3} Oo 9 
184} Oregon Basin (North), Park... .|1912-27} 2,760 | 18,335,074 | 1,974,418 450 5,540 454 63 | 16} 0 
185] Oregon Basin (South), Park... .}1912-27} 4,340 | 16,379,311 | 2,417,082 (Small, 0 82 | 12 

see North) 

186] Osage, Weston................ 1919 | 6,840 5,513,292 164,271 0 casinghead onl: 623 
187] Pedro, Weston.............0.. 1924 (under Osage) 0 A r) 0 22 5 
188] Pilot Butte (light), Fremont....| 1916,| 380 611,787 8,317 320 Shut-in 0 37} 0 
189} Pilot Butte, (black), Fremont... 995,820 361,929 “70 0 5] 0 
190] Pine Mountain, Natrona,...... 6,354 0 0 Ale) 
191] Pitchfork, Park............... 66,255 64,167 o| 3/2 
192) Plunkett, Fremont............. 17,832 243 0 167] 0 
193] Poison Spider, Natrona........ 1917 480 1,141,618 45,606 0 oR ted 
194] Powder River,* Natrona....... 0 0 39 341k 
195} Quealy, Albany............... 1,695,590 187,447 17} 0 


196} Red Springs, Hot Springs...... 7,034 
197 Rex Lake, Al One ame 288,085 
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Wells Pro- | Reservoir Pres- 
Character Deepest Zone Tested? 


ducings Dec. | sure, Lb. per ar i i 
1944 St. tA of Oilé Producing Formation to End of 1944 
Oil é 
8 
Fe 4 i ie BERS) 
4 $2 Initial o z i Name and Age? ~ eg € Te. z Name ; 
3 =I Hees oS ost Das > ae 
z/2)3. a, |B| 2s 3 | gfe |24) 4 a9 
2) 2|23 | 3 ee [22/55 B| Boe |e8] 2 Ec 
Ble a4 is an 1 8] Am 5 Ass |f<2| 8 ae 
qoakota,” Ciel § 3,200 25) | 
161} 44 1 undance, Jur 3,800 60 
88 1 42 0.1 ree (Converse,| S 5,200 a D | Deadwood 6,256 
eo), Pen 
0 2 1 44 0.1] “‘Dakota,”’ CreL 8 3,900 30 A | Pahasapa 6,434 
Oils 1851, 0 23 | 3.0 Embar-Tensleep, Per-| L,§ | 1,000+ | 65, | A Pansloap 2;148 
en 40 
d) Oct-10) 41 |—0.1] “Dakota,” CreL 8 3,800 50 D | Spearfish 4,964 
Frontier (G), CreU § 1,135 var. 
0 3] 6 20 3.4] < Embar (0), Per L 4,295 30 tp Madison 5,944 
Tensleep (O), Pen 8 4,464 200 
0 ON} ot Frontier, Muddy,CreU} § | 2,562, 3,580|100 D | Madison 6,632 
0 0 1 Frontier, CreU 8 4,200 50 D | Tensleep 6,929 
Frontier, CreU 8 550 20 
2 26 | 17 31 0.2) + Cloverly, CreL 8 1,550 60 D | See below 
Sundance, Jur 8 1,900 80 
15 5{/ 0 35 1.0} Tensleep, Pen 8 3,900-+ {325 D | Amsden © 6,475 
Cloverly (G), CreL § f 30 
0 9] 4) 950 z Sundance (G), Jur i] 2,700 35 A | Cambrian 5,366 
Tensleep (O), Pen § 4,300 60 
Cloverly (G), CreL 8 2,410 30 
0 1] 10 Sundance (G), Jur 8 2,750 40 A | Madison 5,344 
Tensleep (O), Pen 8 4,300 25 < 
0 32 | 0 22 3.0] Embar, Per L 1,090+ 15 D | Big Horn 3,228 
0 0/0 31 0.1 Fete: Muddy? 8 5,150+ | 20 D | Chugwater 6,689 
re 
0 0;] 0 ‘ 22 x pons cee : 725 M | Deadwood 3,511 
akota, Cre. 1,285 31 . 
o} 41] 0 31 | 0.1 Milas Pen | S| gd | 3 D |Minnelusa | 3,837 
akota group, Cre 240+ 13 
0 20} 0 34 0.1 Minnelusa, Pen Ray 2,665 5 D_| Pahasapa(?) 3,047 
0 Ll. 0 38 |—0.1 SAdaros Riel § ore eS z | Newcastle 3,852 
rontier, Cre 8 4,1 5 . 
0 Oo) 4 { Cloverly, CreL § 5,400 25 } A | Madison 8,112 
0 0; 0 22 0.1} Newcastle, CreU S 560 17 z | Graneros 620 
0 0; 0 22 2.8] Tensleep, Pen § 3,200 4 D | Tensleep 3,400 
0 0} 0 15 3.7| Tensleep, Pen S 3,480. x D | Amsden 3,780 
0 5} OY - 22 1.6] Tensleep, Pen s 2,740 35 D | Tensleep 2,993 
0 0} 2) 1,100 x Sundance, Jur 8 2,200 120 Af | Chugwater QT. 
Cloveriy (Ce Grek | 8 | 1300 | 10 
overly (G), Cre . ; 
a 2 DiS) 92214 wentarsVendean, 1a) 23 GIs [Oh (|e ee vad 
Per, Pen 
Cloverly (G), § 1,300 10 
8 64] 1 21 3.2 Headey Leneleen, L,S | 2,900+ D | Three Forks 4,663 
Madison, MisL L 4,500 70 , 
0 322) 0 39 |—0.1| Graneros, CreU Sh, § | 200-3,300 | 10 |M, Tj Minnelusa 2,592 
0 8} 0 30 0.2} Graneros, CreU Sh, 8 200+ | 10 | M,T| Niobrara? 840 
0 18 | 0 38 |—0.1 pod (O), Muddy (G),| 8 500-3,500 | 30 Df | See below 
re 
0 4] 0 26 2.4 oa dteage se Per, | L,S 6,250 160 | Df | Amsden 6,775 
3 en 
0 Ou 0 19 0.2 peel Lenaleey Per, | L,S 1,800 5 D | Deadwood 3,127 
en 
0 ala 18 3.7 per ats Per, | L,S 3,350 100 A | Amsden 3,903 
en 
0 0] 0 41 |—0.1] Mowry, CreU Sh 450 10 N | Morrison 1,916 
0 21) 0 22 v4 ee, hel o : dace ae D | Granite 4,119 
ontier, Cre 9 : 
Oo; oO; 1 leratnces, Jur § | 2400: | 4ay|-D | Madison a 
Muddy, CreU s 3,225 40 
6 9] 0 34 0.2} Cloverly, CreL i) 3,300 82 D_ | Chugwater 4,010 
Sundance, Jur 8 3,375 81 ; 
0 0; 0 11 4.4] Madison, MisL L 900 80—| D | Madison 1,095 
97| 0 220 32 |—0.1! Muddy, Dakota, CreU' 5S 3,700 20 D_ | Chugwater 4,436 
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> 
TABLE 1.—(Continued) 
Ran Baie gU canst POR le BS SEO ne 
. Number of Oil 
Oil Production Gas Production cong ee 
Year Total Production, Bbl.¢ Millions Cu. Ft.¢ 1944 
Field, County of Dis- 
# covery | 4a hres. ‘ea 
#3 Proved, Proved, ; 2S |\o < 
E Acres? | To End During | Acres? ToEnd- | During) 82 |] 8 
z of 1944 1944 of 1944 1944 fees 3 3 
© vs Be 
E . S# 5/2 
198] Rock Creek, Carbon........-.- 1918 | 1,740 | 23,570,421 | 923,569 o | Feit Ue) coo) Oat ae 
Recycling) 
199] Rocky Ford, Crook............ 1909 120 | Non-Com. 0 0 0 0 4} 0} 0 
200| Sage Creek, Fremont.........-. 1916 40 2,000 0 0 0 0 3] 0) 0 
; (Field Use, 
201] Salt Creek (light), Natrona..... 1906 | 21,450 | 310,726,454 | 4,295,890 Sales, 3,405 | 2,211 0} 18 
| Recycling) 
202] Salt Creek (black), Natrona....| 1930 | 1,000 2,115,180 475,642 0 0 0 13.4 10 
203) Shannon, Natrona............. 1889 55 53,441 0 0 0 0 43 0} 0 
204] Shawnee, Converse............. 1936 20 1,337 377 z | Non-Com. 0 10} 1) 0 
205] Sheep Creek, Fremont......... 1935 160 6,064 0 0 0 0 2) 0} O 
206] Sheldon,* Fremont............ 1925 0 0 0 100 0 0 127] 0] 0 
207| Sherard,* Carbon...........-.- 1941 0 0 0 180 424 64} 3] 0] 2 
208] Shoshone, Park............... 1910-29 160 151,047 20,905 0 0 0 5 0} 0 
209] Simpson Ridge, Carbon...:.... 1923 160 213,633 5,148 0 0 0 8| Oo} 0 
210] South Casper Creek, Natrona...} 1919 600 3,441,375 183,880 0 0 0 $1:), O38 
211) South Spring Creek, Park...... 1929 760 39,622 0 0 0 0 1] 0} 0 
212) South Sunshine, Park.......... 1926 200 7,715 0 0 0 0 2 1; 0 
213] Spence, Big Horn............. 1928-44 80 3,956 3,956 0 0 0 5] 3] 0 
214! Spindletop, Natrona........... 1922 80 45,380 7,670 0 0 0 6. alhae 
215] Spring Valley, Uinta.......... 1900 220 199,677 328 0 0 0 307} 0} 1 
216] Steamboat Butte (light), Fre- 
MONE joa eRe arree cola cals he kok 1944 120 2,182 2,182 x 0 0 1 | die 
217| Steamboat Butte (black), Fre- 
MONE... vseas Salaoehaichate 1943-4 | 1,100 820,024 601,041 0 0 0 6] 3] 0 
218] Sulphur Creek, Uinta.......... 1943 80 1,305 1,005 0 0 0 $.| 21 @ 
219] Teapot (Naval Reserve), Na- 
HONAiendroracunstinkon 1922 | 3,000 3,543,282 0 0 0 0 59 | O| 0 
220] Teapot (Outside Reserve), Na- 
WOnd) Siaild oeeRewtserak 1927 40 134,382 4,749 0 0 0 3{ OQ] 0 
221) Thornton, Crook, Weston 1915 0 463 0 0 0 0 15} 0} 0 
222) Torchlight, Big Horn...... ..| 1918 600 199,284 0 0 0 0 87} 0] 0 
223) Wagonhound, Hot Springs.....} 1944 320 14,048 14,048 0 0 0 1 |). Thep 
224) Wakeman Flats, Crook........| 1919 0 | Non-Com. 0 0 0 0 5] 0} O 
225) Walker Dome,* Hot Springs....| 1930 0 et) 0 160 0 0 1; 0} 0 
226) Warm Springs, Hot Springs....| 1917 180 516,821 14,663 0 0 0 39} 0} 0 
227) Waugh, Hot Springs........... 1934 100 192,611 0 0 0 0 2) oO; 0 
228) Wertz, Carbon, Sweetwater...... 1920-35} 650 | 10,594,408 | 2,006,262 | 1,840 65,490 14 30} 0} 0 
229) Winkleman, Fremont 1944 260 117,781 117,781 0 0 4] 4) 0 
230 Total Wyomin| 632,771,864 | 33,245,333 553,6208 36,0015! 5,891 1183! 30 


6 Preliminary figures. Gas wasted, recycled or used in field without metering not included. 
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Wells Pro- 


Reservoir Pres- 


: Character , : D + Zone Tested? 
one” us aies “| of OilF netaane J omaten “fo End of 1944 
Oil g 
4 ~~ 
. a o 
3 Initial ay OL OM Lae 
< = eS re Name and Age? = Boe e*, Name 
= Ct ee A oss » < age 
z\|2\2 a |Be| sd Sear oa ae ie 
2|5/ Se | 3 ee [eeize E | g£2 [eel a3 
Sle/24/3 27 163/38 8:| Acs jax] s am 
( See Dakota group, Cre s 2,500 35 
198, 0| 37] 2 aT | 6.1) { gakete group, S| ate) | gat | A | Casper 5,671 
199} 0 0; 0 15 4.2) Minnelusa, Pen ) 175+ 15 T | Pahasapa 1,323 
200) 0 0] 0 21 3.4) Chugwater, Tri _ 8 675 20 A | Madison 1,958 | 
Teoerere, Carlile, Sh 370-2,310| 40 
Te 
_| ) Frontier, Muddy, 8 900-2,800 |168 
201 1,331 | 0 36 |—0.1|< CreU Df | See below 
Lakota, CreL $ 2,280-2,700| 40 
Morrison; Sundance,} §S_ | 2,865-3,130} 40 
ur 
202 0} 0 27 2.2] Tensleep, Pen NS) 3,775 80 Df | Granite 5,420 
203 0; 0 24 0.2] Steele (Shannon), CreU| § 730+ | 50 M | Frontier 3,245 
204 0; 0 25 |—0.1| White River, Olig § 450+ 10 | MU | Granite 2,940 
205 0 0 23 2.8] Embar, Per L 2,150 55 A | Tensleep 3,290 
206 (en) Frontier, CreU 8 2,600 50 D erat 5,739 
TE 
207 0} 1) 965- Frontier (Abd), CreU| §S 2,315 15 
1,050 z { Cloverly, CreL § 2,950 25 } pO) Panelecp ouse 
weap one : aoe ‘| A | Amsd 4,795 
, Cre msden ; 
ee - 19 | 3.4/4 Embar-Tensleep, | 1,8 | 4,300 | 50 
Per, Pen , 
209 6} 0 22 0.1 pee (Quealy), 8 665 40 D | Frontier? 6,931 
Te 
Sundance (G Abd),} §S 1,350 , 
210 20} 0 16 4.4 ur x D | Madison 3,175 
Tensleep, Pen i} 2,430 
211 0 0 15 4.0] Tensleep, Pen S 3,800 50 A | Amsden 4,254 
212 0; 0 18 3.1] Embar, Per L 2,480 35 D | Tensleep 2,845 
213 3 0 19 2.7 nia ie ies : ; ie ie D | Big Horn 1,506 
undance, Jur ’ 
214 5| 0 20 | 3.3/{ Tenslep, Pe S|] 30 | Sof | D | Amsden 2,807 
rontier, Aspen, = . » 
215 87] 0 40 |—0.1 Bear River, } 8 500-2,000 | 20 | MU | Bear River (?) 2 
Te 2 
Frontier (G), CreU 5 2,760 100 
216 620 38 | 0.1) {Tivots (Oy Orel, eae toon Mire } A | See below 
Sundance (Nugget), NS) 5,092 60 
217 6 0 oT 2.2|< Jur A | Tensleep 7,104 
Tensleep, Pen § 6,772 164 
218 o7} -0 17 0.1] Bear River, CreU SI 660 15 s ke 2,025 
219 oO} 0 36 |—0.1| Shannon, Niobrara- Sh 947+ | var. : 
Carlile, CreU Df | Frontier 3,340 
Frontier s 2,8838-+- | 84 é 
220) O 34) 0 36 |—0.1 ae Niobrara, © § 2,400 var. | D_ | Frontier 3,340 
reU 
221) 0 OT 0 40 Carlile, CreU 8 600 30 T | Graneros 1,050 
222) O 0 0 40 0.1} Mowry, CreU S 400+ 50 D | Madison 4,165 
223} 0 1 0 28 1.4| Embar, Per L 4,300 24 A | Tensleep 4,700 
224) 0 0 0 39 |—0.1) Carlile, CreU 5 500-1,200| 15 T | Fall River 2,159 
225] 0 0°} 0 Frontier, CreU s 3,130 10 D | Cloverly 4,412 
226) O 12 0 3.4| Embar, Per L 850 40 D | Amsden 1,945 
227) 0 0; 0 28 1.7| Embar, ae ar r he a D | Tensleep 4,242 
P Cloverly (G), Cre. ; 
228 4} 4 36 | 1.3 {Torte (Oy, Pen | S| 5,800 170} | D_ | Amsden wee 
229 4; 0 Tensleep, Pen - § 2,877 260 D | Tensleep 3,534 
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newer blocks were just beginning to be 
negotiated. 

Changes in crude-oil prices permitted by 
the Office of Price Administration were 
nominal. Moffat, Rangely (Weber), and 
Wilson Creek, in Colorado, received in- 
creases of 5¢ per barrel. Kevin-Sunburst 
in Montana received a 20¢ increase for oil 
of 37° and above A.P.I. gravity. Big 
Medicine Bow, Big Muddy, Gebo (Embar), 
Grass Creek, Iron Creek, Lance Creek, 
Lost Soldier (Tensleep), Pilot Butte, and 
Salt Creek (light) in Wyoming were in- 
creased 2 to 11r¢ per barrel. These increases 
in some cases restored the Mid-Continent 
price schedule to light-oil fields; in others, 
they adjusted differentials between pools 
or types of oil. 

Office of Price Administration Revised 
Maximum Price Regulation No. 436 per- 
mitted subsidy payments of 20 to 35¢ per 
barrel in about four fields in Colorado, 
eight in Montana, and 25 in Wyoming. 
The 35¢ payment applies to 26 of the pools. 

A list of 217 past or present fields in 
which oil or gas wells have been, or appar- 
ently could have been, completed is given 
in Table 1, with pertinent facts regarding 
them. This list is intended to include all 
areas in which oil or gas in possible pro- 
ductive amounts has been found. 

An abbreviated list of 61 wildcat wells 
is given in Table 2. The figures indicate 
that 171 wildcat wells were drilled or 
drilling in Colorado, Montana, Utah, and 
Wyoming in 1944, but many of them were 
shallow or incomplete. The list has been 
confined mainly to completed wells and 
those more than 3000 ft. deep, although 
many wells, particularly in Montana, reach 
their objective at shallower depths. Some 
of the discoveries listed herein were in 
zones in known fields above the deepest 
formation tested and are not listed among 
the wildcat wells. A brief summary of 
developments is given in the following 
paragraphs. 


COLORADO 


Thirty-one oil wells were completed in 
Colorado, as compared with 16 in 1943. 
No gas wells were drilled, and gas produc- 
tion declined about 600,000,000 cu. ft. 
A new high in oil production was attained, 
due to new wells in the Clark Lake, North 
McCallum, Rangely, and particularly the 
Wilson Creek field. Other fields had nom- 
inal changes. Although only three com- 
pletions were made in the Rangely Weber 
pool, and three rigs were in operation at 
the end of the year, this pool will be ex- 
tensively drilled in 1945. The Weber had 
been practically shut in with one oil well 
since 1933. 

An average of five oil reserve estimates, 
three of which were published, indicates 
that the 1944 development increased the 
reserves 40,000,000 bbl., or nearly 100 
per cent. Twenty-two wildcat wells were 
drilling, the same number as in 10943, 
but they had little effect on the reserves. 

The only discovery was by the Amerada 
Petroleum Co., in the Clark Lake field, 
which was reported last year. The well 
was drilled to 6510 ft. in the Sundance 
formation in 1943, and completed in the 
Upper Dakota or Muddy sand in February 
1944. The well is 1391 ft. lower structurally 
than the lowest well producing in the old 
Wellington field, 244 miles west, and is a 
reflection-seismograph discovery. 


Exhaustive tests of the Frontier Refining ~ 


Company’s well at White River, which was 
drilled to 7005 ft. in 1943, indicated only 
small production of gas and condensate, 
and operations were suspended. Testing of 
the Continental Oil Company’s 1943 well 
at South McCallum also indicated small 
production and it was shut in. The Fort 
Collins field was extended 34 mile north 
or a separate pool was found by the Fred 
Goodstein Community well. An extension 
was also reported at Powder Wash, but the 
new well is only 44 mile northeast or south- 
east from two older wells. The west side 
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of this field was proved disappointing and 
erratic by a dry hole nearly between two 
producing wells and less than 14 mile from 
one of them. 

A pilot plant was erected in the North 
McCallum field to separate carbon dioxide 
gas from oil, and tests showed the prac- 
ticability of returning the gas to the 
reservoir. A combined extraction and re- 
pressuring plant was erected to operate in 
1945. 

A 6-in., 108-mile pipe line was completed 
by the Utah Oil Refining Co. in October, 
from the Iles field via Craig to Wamsutter, 
Wyoming, where it connects with the 
Lance Creek-Salt Lake City line. Later 
a permit was granted to extend this line to 
Rangely. The Clark Lake field was con- 
nected with the branch line at Wellington 
and the Rocky Mountain Pipe Line Co. line 
to Denver by a line 34 mile line long. This 
eliminates trucking of the oil to Denver. 


MONTANA 


About 219 oil wells and 81 gas wells 
were completed, as compared with 158 
and 51, respectively, in 1943. Oil produc- 
tion at Kevin-Sunburst, Cut Bank, and 
Pondera increased somewhat, production 
at Gage and Thorpe commenced, and the 
Montana part of the Elk Basin field pro- 
duced 423,000 bbl. more than in 1943. 
Gas production increased about one billion 
cubic feet. 

Oil reserves changed very little, some 


estimates used showing a small increase, 


others a small decrease. The wildcats 
drilling included 73 wells, the same number 
as in 1943. The Texas Company succeeded 
Northern Ordnance, Inc., as the leading 
wildcatter. 

New discoveries included gas at Kicking 
Horse and oil at Clark Fork. A large gas 
well was completed at East Utopia, about 
14 miles east of a small oil well of 1943. 
Results of drilling at Brady, Conrad- 
Midway, Farmington and other localities 


- were disappointing. 
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New producing zones included a Sun- 
burst sand well in the Thorpe pool, north 
of Kevin-Sunburst, with an initial produc- 
tion reported of 280 bbl. of 309° A.P.I. 
gravity oil; and a Morrison well at Dry 
Creek, which reported an initial produc- 
tion of 300 bbl. of 53° A.P.I. gravity oil 
in a well drilled to the Cambrian at 8882 
ft., with no oil below the Morrison at 5905 
feet. 

The Texas Company completed an out- 
post oil well 2 miles northeast of the Kevin- 
Sunburst field in the SW14 NE} sec. 20, 
T. 36 N., R. 1 W. in the so-called Willshaw 
area, but a well in the NW14 NW)4 sec. 109 
was dry. Prevol and Shay completed two 
wells in the SW14 SW} sec. 10, T. 35 N., 
R. 3 W. and Pacific Western Oil Cor- 
poration followed with wells in the SE%4 
SE sec. 4 and the SWi4 NW sec. 9, 
opening about 2 miles of new territory 
northwest of previous production. 

A. B. Cobb and Co. received a permit to 
lay 90 miles of 5-in. line from the Cut Bank 
field via Pondera to the Home Oil Co. , 
refinery at Great Falls. About 12 miles of 
the line north of Conrad had been laid at 
the end of the year. Other lines are dis- 
cussed under Wyoming. 


UTAH 


Five wildcat wells were drilling in Utah, 
as compared with nine in 1943. A well at 
Coalville, started in 1932, was finally 
abandoned at 4423 ft., probably drilling 
the Frontier formation all the way. The 
Continental-Union Oil Co. well at Cisco 
dome was abandoned at 4744 ft. in granite 
underlying the Moenkopi formation. The 
other wells were shallow or incomplete. 
Four shallow wells also were reported 
drilled in the old San Juan or Mexican 
Hat area, with some oil showings. Since 
the depletion of the Ashley Valley gas field 
in 1941, and the suspension of production 
in the small Virgin oil field in 1942, the 
only production in Utah has been from 
the Clay Basin gas field and the Farnham 
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carbon dioxide field. No drilling has been 
done at Clay Basin since 1941. Several 
large companies, however, have geologists 
in the state and expect to drill or drill 
deeper some of the untested or partly 
tested structures. 


WYOMING 


- Completions in Wyoming included 177 
oil wells and 6 gas wells, as compared with 


an increase of 50,000,000 bbl., which seems 
conservative. Three of the estimates. were 
considerably higher, while two showed 
little change. Only in Wyoming did wildcat 
drilling increase, from 59 wells in 1943 to 
71 in 1944. 

Discoveries of new fields, pools or pos- 
sible productive zones were numerous, and 
some information regarding them is given 
in Table 3. 5 
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TABLE 3.—Discoveries in W yoming 


Field Formation De “i Type 
Wailey domes rove, yaw wins 8 nee Sundance 5,160 New oil field 
Bell'Soringe Wena. thea, ene le Rnaete oe Sundance 2,270 | New gas field« 
Big Sands Drawis aya ane Gh a ane ae Embar 6,935 | Gas and condensate 
Bit: Sandra; ietee ahead e. bae en 2 Tensleep 7,285 | Deep oil zone 
COGHET: COVE coe file eae EN ay. oe aan line Cloverly (Dakota) 4,834 New oil field 
Crooks Gap iraitiecn Yo... nalem: oka cia dnl cte *...| Cloverly (Lakota) 5,230 New oil field 
Tele AGIA Oe SE a Ghote Blak airuses Embar 5,620 New oil zone 
<rarlandi ts 2) wee ih tae CR AAS Le Eas. 3 8 Tensleep 4,300 Oil ring 
GoldenvEMaglet id thir wietiecs ae hehe ceee ies Muddy 6,720 Gas and condensate (New zone, 
depleted gas field) 
TIAL UNLOON Ted a aAaavec ee vis telat ca Embar 3,426 | New oil field 
2 S| Gg Or aarct ONS Nath Wa By gece eg, et oti alate Embar 3,420 Deep oil zone 
ance/Creelisaperneetts. hon pis tees bit ink Morrison 3,400 New oil zone 
RAttlov Back Creek tin So tusstire eas iin eee Dakota 3,850 New oil field 
Little Buffalo Basin... Dakota 2,305 b 
Little Buffalo Basin. Muddy 2,198 |% . 
Little Buffalo Basin. Embar 4,300 New oil zone 
Little Grass Creek.... Muddy 3,580 Deeper gas zone 
Powder River........ Sundance 2,490 Deeper gas zone 
South Oregon Basin .......| Lower Madison 4,620 Deep oil zone 
BPEHCEVLIONIC. ine laine Site ceo a Hite) ate Amsden-Madison | 410-550 | New oil field¢ 
Spindletop...... SER OEMS Ce aes oko eet Tensleep 2,226 Deep oil zone 
SORE: Plc eEs ast) aoe Sree et ote tee Sieve csercth Frontier 4,354 |® 
SROOUDH Le Bagin ee, ered. ee nik. Seka: ee Cloverly 5,390 |% 
Steamboat Butterea...: ranckcditesta oe Les Cloverly (Lakota) 4,500 New oil zone 
DLEAMLORL Butte. och s ale Heb tehina ein athlt Tensleep 6,770 Deep oil zone 
Wagonhounde torah cine Rrssun cette Embar 4,260 New oil field 
Win iclomien sie. atte hye Sis tate deter ae cuir eee Tensleep 2,015 New oil field¢ 


2 Oil or gas reported prior to 1930 abandoned with no reported production. 


» Drill-stem tests of gas sands in wells drilling to Tensleep oil. 


102 and 5, respectively, in 1943. Oil pro- 
duction increased 100,000 bbl., or more 
at Big Muddy, Cole Creek, Elk Basin 
(black), Frannie, Garland, Salt Creek 
(black), and Steamboat Butte (black). 
Gebo and Winkleman contributed the most 
among the new fields. Several fields dis- 
covered late in the year produced little or 
no oil in 1944, but should increase the pro- 
duction in 1945. The largest declines were 
at Byron, Grass Creek (black), Lance 
Creek, Lost Soldier, South Oregon Basin, 
and Salt Creek (light). 

An average of reserve estimates as used 
for Colorado and Montana gives Wyoming 


Because of the numerous producing 
formations in some areas, and possible 
production not consummated in the early 


days of drilling, it is difficult to adopt a ~ 


standard classification of discoveries in 
this region. On the basis of present infor- 
mation, Big Sand Draw, Garland, Steam- 
boat Butte, and Winkleman are the most 
important of these discoveries. 

Previous to 1944, the Garland field had 
only one small Tensleep well at the 
northwest end of the field, which was com- 
pleted in 1929 by the Kinney Coastal Oil 
Co., deepened, plugged back, and otherwise 
worked over, and produced part of the 
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time. The smaller area of the field with 
Madison oil wells has a Tensleep gas cap, 
and the existence of an oil ring was not 
known until the General Petroleum Cor- 
poration drilled its Howell No. 1 well in 
lot 63-B, T. 56 N., R. 97 W. on the south- 
west flank of the structure 344 miles 
southeast of the original well. In the South 
Oregon Basin field, a discovery was made 
in the upper Madison in 1942, and a lower 
zone was discovered in 1y44. The Madison 
wells have not been produced, and the 
importance of this pool is not known, but 
it probably exceeds that of many of those 
listed above. 

~The main high light in pipe-line con- 
struction was the completion of the 232- 
mile, 12-in. line from Elk Basin to Casper 
in October. This line serves Elk Basin, 
Oregon Basin, Little Buffalo Basin, Grass 
Creek, Gebo, and other fields on the west 
side of the Big Horn Basin. It leaves the 
Big Horn Basin southeast of Kirby and 
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enters the Wind River Basin north of 
Lysite. An extension may be projected 
westward to the Pilot Butte and Steam- 
boat Butte fields. 

An 8-in., 23-mile line from Bairoil to 
Crooks Gap was practically completed. 
This line will be extended to Big Sand 
Draw in the spring of 1945. A 6-in. and 
8-in., 80-mile line from Elk Basin to 
Laurel and Billings, Montana, was com- 
pleted and put in operation by The Leader 
Oil Co., a subsidiary of the Carter Oil Co., 
in October. Branch lines from Byron and 
Frannie connect with this line at Warren, 
Montana. 

The old gas line from Big Polecat, 
Wyo., to Warren, Mont., was replaced by a 
new 2-in. and 3-in. line. An 814-mile, 
514-in. gas line was completed from the 
Bell Springs field to the Bunker Hill- 
Mahoney-Rawlins line. A 214-mile, 4-in. 
line was laid from the Beaver Creek field 
to the Big Sand Draw-Riverton line. 


Oil and Gas Developments in Tennessee in 1944 


By KeEnpatt E. Born* 


PropucrTion of crude oil in Tennessee 
during 1944 was slightly more than 9500 
bbl., about 1300 bbl. more than 1943. 
Approximately 8000 bbl. was produced 
from the “Mississippi lime” in Scott and 
Morgan Counties. Some half dozen wells 
in Clay, Pickett, and Fentress Counties, 
pumped intermittently, produced about 
1500 bbl. This production is from rocks of 
Ordovician age rariging in depth from less 
than 500 ft. to approximately tooo ft. 
Natural gas was marketed from wells in 
Morgan and Fentress Counties for con- 
sumption in the Sunbright and Jamestown 
areas, respectively. 

The production of oil by counties is 
shown in Table tr. 


TABLE 1.—Oil Production in Tennessee 


im 1944 
Number ag eae 
0. ells 
County Wells 
Pumped 
1943 1944 
Scott and Morgan....... Io yf > oi leek Bo 0 « 
Clay, Pickett, Fentress... 5 I,XXX I,5XX 
DEVELOPMENTS 


There were 20 completions during 1944 
totaling 19,615 ft., nearly twice as much 
as in 1943. One well was drilling on Dec. 31, 
1944. Of the 20 completions, one was a 
small oil well soon abandoned. Three 
gas wells were completed which are used 


locally. The completions are listed in 
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Table 2. The distribution of tests according 
to physiographic divisions is given. in 
Table 3. 


CUMBERLAND PLATEAU 


There were five completions in the 
northern part of Cumberland Plateau. 
One was a small gas well in the Cooper 
pool 3 miles west of Oneida, but an attempt 
to extend the pool to the south resulted 
in a dry hole. 

The most active area in the state during 
1944 was the northern Cumberland Plateau, 
especially in Cumberland, Morgan, and 
Scott Counties. Several blocks, aggregating 
more than 500,000 acres, were assembled 
and leasing was continuing in the early 
part of 1945. 

Surface work has been, or is being, car- 
ried on by at least four companies. While 
in an area of past oil and gas production 
from the “ Mississippi lime,” the principal 
interest appears to be in the essentially 
unexplored pre-Mississippian possibilities. 
The Knox dolomite group of Cambro- 
Ordovician age is receiving some attention 
as a possible reservoir. As the year closed 
one well was drilling on a surface structure 
near Lantana, 6 miles southwest of Cross- 
ville. This test will be drilled into the upper 
part of the Knox. 

Late in 1944, it was planned to lay a gas 
line from northern Morgan County to 
Oneida in Scott County, a distance of 
approximately 20 miles. 


MIppLE TENNESSEE 


Fifteen wells were drilled in Middle 
Tennessee. In the northeastern Highland 
Rim area there were 11 completions, one 
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TABLE 2.—Oil and Gas Tests Drilled in Tennessee during 1944 


‘ Total Deepest 
‘2 4 Pp 
D Count Locatior Surface ] ee 
vA y ation Depth, : Horizon Drilled b Remarks 
9 Ft. Formation Neel y 
=) 
BiScott. .'3... 3 miles W.-SW.| 1,860 | Pen Richmond Clock Oil Co. Extends Cooper gas 
of Oneida (Ord) pool 
AN Scotternc 314 miles SW. of} 1,656 | Pen Lower Mis Clock Oil Co. Limits Cooper pool to 
Oneida the south 
S\Scott.. 5... 4 miles NW. of 800 | Pen Upper Mis C. S. Beck et al. | Dry hole in old Grave 
Oneida Hill Pool 
4| Scott..... 4 miles NW. of | 1,150 | Pen Middle Mis | C.S. Beck et al. | Dry hole in old Grave 
: Oneida Hill pool 
5| Fentress.. | 4 miles NE. of | 1,990 | Pen Trenton Travis Smith Dry Trenton test 
Grimsley (Ord) 
6] Fentress. . | 14 mile W.-SW. 850 | Lower Mis | Trenton Andre and Attempt to extend old 
of Little Crab (Ord) Petersen Riverton production 
7| Fentress..| 1 mile W.-SW. 518 | Lower Mis | Trenton Andre and Attempt to extend old 
of Little Crab (Ord) Petersen Riverton production 
8) Fentress. . | 314 miles E.-SE.| 1,275 | Lower Mis | Trenton York and Koger 
of Pall Mall (Ord) 
9) Fentress. .| 4 miles W.-SW.| 1,070 | Lower Mis | Black River | Dobbs Oil Co. 
; of Pall Mall (Ord) 
LO; Pickett: ..;:. as mile E. of] 1,135 | Middle Mis Sreaes River | Koger and York | Gas well used locally 
tatic r 
11| Pickett....| 3 miles NW. of 861 | Middle Mis| Trenton York and Koger] Good shows in 
Pall Mall (Ord) “Beaver sand” 
above Chattanooga 
: shale 
12} Putnam...| 2 miles S.-SE, of 850 | Middle Mis| Black River] Salem Oil and} Gas well on surface 
Cookeville (Ord Gas Co. structure 
13| Putnam...| 2 miles S.-SE. of 563 | Middle Mis! Trenton Salem Oil and]} Unsuccessful attempt 
Cookeville (Ord) Gas Co. to extend production 
14| Putnam...} 2 miles S.-SE. of 635 | Middle Mis} Trenton Salem Oil and| Unsuccessful attempt 
Cookeville (Ord) Gas Co. to extend production 
15} Putnam...} 2 miles S.-SE. of 600 | Middle Mis | Trenton Salem Oil and| Unsuccessful attempt 
Cookeville (Ord) Gas Co. to extend production 
16 Clay... .... 6 miles N.-NW. 522 | Trenton Stones River | J. H. Overstreet | Small oil well; soon 
of Celina (Ord) (Ord) abandoned 
17| Lincoln. ..| 344 miles W.- Trenton Stones River | S. S. Hall et al. 
N (Ord) (Ord) ) . 
18| Dickson... Lower Mis } Sil Dickson County] Considerable amount 


Charlotte 


Dickson...| 4 miles E. of 


Charlotte 


miles E. of 


Dickson...] 4 
Charlotte 


20 


Lower Mis 


Lower Mis 


Stones River 
(Ord) 


Stones River 
(Ord) 


Oil and Gas 


Trust 


Dickson County 
Oil and Gas 


Trust 


Dickson County 
Oil and Gas 


Trust 


of free oil at 360 to 
365 ft. 
In area of past pro- 
duction 


In area of past produc- 
tion 


TABLE 3.—Physiographic Distribution of Wells Drilled in Tennessee in 1943 


Physiographic Divisions County Wildcat ree yx Oil Wells | Gas Wells 

Northern Cumberland Plateau................. Scott 2 2 to) I 
; | Fentress I to) ° 0 
Hastertimidigilatid Rati is srte sole aliessis oc ie elle «emus Fentress 4 fo) 0 0 
Pickett 2 (0) te) I 

Putnam I 3 Co) I 

Clay (0) I I (0) 

(Cami ce ii SEI Oh pa yates 0 G10. 6 Cecile O DBO energy een Lincoln I (0) te) (0) 
RWestern, Highland JR. ho lew ce renee oe one Dickson e t) rt) 0 


502 


of which was a small producer in the Pine 
Branch pool in Clay County, but it was 
soon abandoned because of salt water. 
Two unsuccessful wells were drilled in 
eastern Fentress County in an attempt to 
extend the old Riverton production to the 
north. 

Near Cookeville, Putnam County, a test 
found gas in fractured zones in the Trenton 
(Ordovician) in what is believed to be 
commercial quantities. The discovery well 
was soon offset to the northeast, north- 
west, and west, by dry holes. 

In central Dickson County a well found 
free oil in the lower part of the Silurian 
at 360 to 365 ft., but water was encoun- 
tered immediately below and the well has 
been temporarily abandoned. Two near-by 


OIL AND GAS DEVELOPMENTS IN TENNESSEE IN 1944 


tests were dry. There has been sporadic 
production in this part of Dickson County 
since 1866. 

There was little leasing activity in 
Middle Tennessee during the year. Small 
blocks were assembled in the upper Cum- 
berland district in Pickett and Fentress 
Counties and a sizable block was taken 
by one of the major companies in Macon 
County on the northern Highland Rim. 


WEstT TENNESSEE 


There were no completions in the 
Mississippi embayment area of West 
Tennessee. Some acreage was taken in 
southern Haywood County and south- 
eastern McNairy County and some surface 
work was done in both areas. 
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A Summary of Shutdown Orders and Proration in Texas 
for the Year 1944 


By R. B. Gitmore,* Junior MremBer A.I.M.E. 


It has been the custom of the Railroad 
Commission of Texas to hold hearings 
each month with respect to existence and 
imminence of waste of oil and gas in 


Texas and its prevention, and to issue 


orders restricting the production of oil to 
the reasonable market demands and allo- 
cating production to the various fields in 
Texas. The practice of designating the 
actual days during the month on which 
wells are to be shut down was discontinued 
in the order for November 1942, and orders 
issued thereafter contain only the number 
of shut-in and producing days for the 
month. 

Orders issued by the Railroad Commis- 
sion are divided into two main subdivisions, 
the first a general shutdown order of all oil 


wells in the various fields in Texas, and | 


second, the exception of certain fields to 
this general order. Table 1 shows the 
producing days for all of the fields in 
Texas for 1944 under the first of these 
classifications: 


TABLE 1.—Producing Days, All Fields 
im Texas, 1944 
Reh ip : ets : 
umber o umber o 
Month Producing Month . Producing 
Days Days 
MPATU Neve eae suctels. 23 July.. 24 
IGE este caltens ore 21 Aare ne ace 24 
ET Sn eee 23 Septsaarara 6 24 
JG 0S Sorc feyoneB, ee DAG 23 Oe aerate 24 
ay..! 24 IN OV reins epetare 24 
SAILOR Slavs os ives: 23 WEG aah ss 24 
GRovally ..2% es - 281 


Manuscript received at the office of the 
Institute June II, 1945. 
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The fields that have producing schedules 
varying from the general order may be 
divided roughly into three subdivisions, 
as follows: 

Table 2 shows the producing days for 
certain fields that were prorated as a 
group throughout 1944. Other fields which 
were occasionally included with this group 
were also prorated under the general order 
and by special orders. The producing days 
for these irregular fields are shown in 
Table 4. 


TABLE 2.—Producing Days, Fields Pro- 


rated as Group, 1944 
ea a I eS eee ee 


aes i eo he : 
Number o umber o 
Month Producing Month Producing 
Days Days 
‘Jaa eee at ties 28 28 
POD Marca s.-ste,0.coye 26 28 
Mar. auth tame 28 28 
Apri saeustitone 27 28 
MAY 20% a:dG tun 28 28 
JUMe Re we aoe 27 28 
Metalwan vance 332 
DISTRICTS FIELDS . é 
ING Wa Naot en ie Harmon, West Mauritz, Mayo 
INFO oe Sucpai estas? Amelia 
INT OR Z. Wee yinaieterr © eur Orange Grove : 4 
ING \Gitesretencre vaste Antelope (Miss.), Bindel, Bonita, 
Chapman-McFarlin, Clinging- 
smith, Cooper, Forestburg, 


Hapgood, Hoefle, Kadane, 
Kadane-Shallow, Knox 
(Miss.), Mankins, Mueller, 
Padgitt (Miss.), Ringgold, 
Rock-Crossing (Ellenb.), Sand- 
ers, Scotland, Scotland (Miss.), 
Wilson, Worsham-Steed. 

In Table 3 are listed fields that were 
exempted from any shutdown days during 
December 1944, the majority retaining 
this exception throughout 1944. Certain 
fields included in the general order were 
added to this group on the first day of the 


month shown. 


. 
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A SUMMARY OF SHUTDOWN ORDERS AND PRORATION IN TEXAS 


TABLE 3.—Fields Exempted from Shutdown Days, 1944 


Charlott 
Darst Creek 
Green Branch 
Lentz 


Blanconia 
Burnell 
Caesar, South 
Cordele 
Cosden, West 
Fagan 
Ganado, West 
Goebel 

Green - 
Heyser 


Alief 

Arriola 

Bammel 

Barbers Hill 
Batson New 

Bay City, North 
Beaumont, West 
Beech Creek 

Beech Creek, North 
Boling 

Buckeye 

Cedar Point 
Cistern 

Clay Creek 

Clear Lake 
Columbus 

Conroe 

Conroe, West 
Cotton Lake 
Cotton Lake, South 
Cottonwood ' 
Daboval 

Damon Mound 
Danbury Dome 
Danbury Dome (5655’) 


Agua Dulce 
Harper sand 
Gardner or Wardner sand 
Lower Austin san 

' Rivers sand 
Simmons sand 
Spoonberg sand 

Alta Mesa 

Benavides, East 

Boyle ‘ 

Braytan 

Brownlee 

Bruni, South 

Canales 

Casa Blanca 

Charamousca 

Clara Driscoll (3800’) 

Dan Sullivan 

Dougherty 


Bazette 

Calvert 

Campbell . 
Flag Lake 


Boggy Creek 

Carthage 

Cayuga 

Eylau 

Hawkins 

Henderson (Rusk County) 


Oct. 


Dec. 


Aug. 


Mar. 


Aug. 


July 
July 


Mar. 
July 


Nov. 


Sept. 
Oct. 


May 


Sept. 
Nov. 
Sept. 


July 


Dec. 


District No. 1 


Loma Alto 
Loma Alto (Wilcox) 
Luling-Branyon 


Aug. 


District No. 2 


Koontz 

La Salle 

La Rosa, North 
Little Kentucky 
Mauritz 
Mauritz, East 
Melon Creek 
Mission River 
Oakville 


Nov. 
Mar. 


Nov. 


i 
District No. 3 


El Campo 
Esperson Dome 
Eureka Heights 
Fannett 

Goose Creek 
Hastings 

High Island 
Hithcock 

Hull 

Humble 
Humble Light 
Jackson Pasture 


y 
Kubela 
League City 
Livingston 
Lockridge 
Louise 
Magnet- Withers 
Manvel (Oligocene) 
Markham 
Mercy 
Mykawa 
Mykawa New 
North Katy 


April 


Dec, 


Sept. 


District No. 4 


Eagle Hill 

El Tanque 

Garcia 

Gregory 

Guerra 

Kreis 

Labbe 

Las Mujeres = 
Lockhart 

Magnolia City, North 
Minnie Bock 


Oct. 


July 


Odem, North 
Plymouth 
Rincon, North 
Robinson 
Rosita 


Mar. 


May 


-Sam Fordyce 


District No. 5 


Fruitvale 
Mexia 
Powell 
Richland 


April 


District No. 6 
Kildare 
Lone Star 
New Hope 
Pittsburg 
Quitman 


* Field added on first day of month. 


Pearsall (Navarro) 
Salt Flat 
United 


Pettus 
Plummer 
Pridham Lake 


Ray 

Terrell Point 
Victoria 
Warmley 
Weesatche ~ 
White Creek 


North Winnie 

North Withers 

Orange, West 

Oyster Bayo 

Port Neches 

Port Neches, West 
Raccoon Bend 

Raccoon Bend (Cockfield) 
Ramers Island 

Red Fish Reef 


’ Sandy Point 


Silsbee 

Silsbee, West 
Smith Point 
South Houston 
Spring 

Stowell 
Sugarland 
Thompson 
Thompson, South 
Turtle Bay 
Webster 

West Columbia 
West Columbia, New 


Sam Fordyce, North 
Seeligson 

Zone 10 

Zone 13 

Zone 14 

Zone 17 

Zone 20-E 
Sejita 
Seven Sisters 
Scott and Hopper 
Southland 
Sun, North 
Taft 


Tarancahaus 
Thomas Lockhart 
Welder 

White Point 
White Point, East 


Sadler 
Sulphur Bluff 
Wieland 
Wortham 


Rodessa 
Sand Flat 
South Tyler 
Talco 
Winnsboro 


July 


Sept. 
June 
Mar. 


. May 


July 


June 


ar, 


April 


April 


April 


May 


Sept. 


May 


tN Ns a tr, oF Imp mete PEL aM mR ING ate ik meme om mye 9 Oe 


AI OO 


as ae 


‘ 


ie ai 


R. B. GILMORE 505 
TABLE 3.—(Continued) 
hes Districr No. 7-B 
atchler Mar. Ewalt N 
aby ate Hardy Rae bade 
ounty i 
Baik, County hee tley Stephens County 
ee District No. 7-C 
eddo Cl 
Big Lake eee Conch World 
7 District No. 8 
pco (1600’) Kermit Jee Sal yulO)- Nov 
ete ee Keystone (Colby) ; July Sand Hills (McKnight) Aug. 
rane-Cowden Keystone (Ellenberger) Smyer Mar, 
Crossett Keystone (Holt) Snyder 
Dean May Leck Taylor Link 
Embar (Ellenberger) Lion Toborg 
Emma July Mabee Union 
Fort Stockton Nov Mason Ward, South Dec. 
Hendrick Masterson Welch 
Howard-Glasscock Monahans Westbrook 
latan-East Howard Monahans, North May Wheeler (Ellenberger) 
Iatan, North Monroe White and Baker (Lime) 
Jamison-Pollard Morita April Yellowhouse June 
District No. 9 
Airport Fargo Murray (Cadd 
Allar (Caddo) Fish Creek Odell ct rant Dec. 
Antelope Garvey Mar. Ord May 
Bindel (Ellenberger) Garrett Aug. Peek 
Burns-Ickert Henry Mar. Rogers- McCrary 
Burns- Midway Holliday June Ross, West Dec. 
Burns-Ragland (Strawn) July Hults and Owens Scaling July 
Burns-Ragland (Miss.) July Hundley Dec. Stephens 
Chillicothe Johnson Votsberger 
Davidson Joy (Miss.) Walnut Bend 
Dodson Knight Walnut Bend (Montgomery) June 
Edmonds Mar. Meyers Walnut Bend (Winger) Mar. 
Ellis (Strawn) May Murray Walsh Mar. 
District No. 10 
Bateman Ranch Panhandle Aug. 


The Clear Lake, Sugarland and Webster 
fields in district No. 3, the Hawkins and 
Talco fields in district No. 6, the Emma field 
in district No. 8, and the Panhandle field in 
district No. 10, were changed from special 
orders to exempt and are listed in Table 4. 

Special orders were issued by the Rail- 
road Commission for the remaining fields 
in Texas. Table 4 summarizes the producing 


days allowed each field during 1944. 


Marginal wells are exempt from shut- 
down orders. In Texas, a marginal well is 
defined as any oil well incapable of produc- 
ing its maximum capacity of oil except 
by pumping, gas lift, or other means of 
artificial lift, which, by artificially curtail- 
ing its maximum daily production, would 
be damaged, or result in loss of production 
ultimately recoverable, or cause premature 


abandonment of the well. The maximum 
daily capacity for wells producing from a 
depth of 2000 ft. or less is 10 bbl., for wells 
producing from depths between 2000 and 
4000 ft. is 20 bbl., between 4000 and 6000 
ft. is 25 bbl., between 6000 and 8000 ft. is 
30 bbl., and for wells producing from 
horizons deeper than 8000 ft. is 35 
barrels. 

Special allowables are granted to discov- 
ery wells in Texas based on depth of the 
producing zone, from a minimum of 20 bbl. 
daily per well for depths to 1ooo ft., and 
20-bbl. increments for each additional 
1000 ft. of depth. These discovery allow- 
ables cover wells in new fields, new produc- 
ing horizons in old fields, or extensions to 
producing limits of any known producing 
horizons for a period of 18 months ‘from 
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date of satisfactory market outlet, these five wells in the new area if all these wells 
wells being exempt from all shutdown are within 14 mile of the discovery well 
orders during this period. Provision for itself and more than }4 mile from any 
these allowables also applies to the first other group or cluster of wells. 


TABLE 4.—Producing Days during 1944 for Fields Prorated by Special Orders 
NuMBER OF PropucING Days 


District January|February| March) April/May|June|July| August | September ae November] December|Total 
No. 2 : : 
Tom O’Connor..... 19 17 19 18 | 23 | 23 | 25 25 28 26 28 29 280 
x het Ranch.,...... 23 21 23 18 | 19 | 18 | 20 20 20 20 20 20 -| 242 
0. 
Anahuac........... 23 21 23 23 | 24 | 23 | 24 24 24 24 24 24 281 
Clear Lake......... 28 |, 26 31 30 | 31 | 30 | 31 31 30 31 30 31 360 
Sugarland.......... 28 26 28 30 | 31 | 30} 31 31 30 31 30 31 357 
N scgond Aree re 28 26 28 30 | 31 | 30 | 31 31 30 31 30 31 357 
oO. 
- Kelsay): spe eca 26st 23 21 23 20 | 21 | 20} 21 21 21 21 24 24 260 
0. 
% Warscues susie ats, 23 bir}! 23 23 | 24 | 23 | 25 25 25 25 25 25 287 
oO. 
Coke Wistlawieaaht te. 26 24 26 23 | 24 | 26 | 27 27 27 19 24 18 291 
East Texas......... 23 23 23 22 | 23 | 22 | 23 24 23 24 23 24 277 
Hawkins........... 17 15 17 23 | 26 | 26 | 30 30 29 30 30 31 304 
Ne EP BLOG ie cuare soto 31 29 25 26 | 28 | 28 | 31 31 30 31 30 31 351 
0. 
ADEM siomtee «te watel 23 21 23 23 | 19 | 18 | 19 19 24 24 24 24 261 
Cedar Lake......... 23 21 23 11 | 20 | 20 | 24 24 24 24 24 24 262 
Cowden, North..... 23 21 23 12 | 21 | 22 | 24 27 26 27 26 27 279 
Cowden, South ..... 23 21 23 12 | 23 | 24+) 27 27 26 27 26 27 286 
BIRD ticles eset 23 21 23 14} 21 | 22 | 31 31 30 31 30 31 308 
Emperor........... 25 23 25 24 | 25 | 26 | 27 27 26 27 26 27 308 
Posten cf) Scsate 4 23 21 23 20 | 29 | 29 | 24 24 24 24 24 24 289 
Fuhrman .......... 23 21 23 16 | 20 | 20 | 24 24 24 24 24 24 267 
Goldsmith ......... 25 23 25 24 | 25 | 25 | 26 27 26 27 26 27 306 
Jordan. J, coke. hak 23 21 23 23 | 24 | 24 | 28 24 27 27 26 27 297 
Magthoy thee. sun 3 _ = * a a a ~ 25 24 24 24 24 265 
cBuae aha 26 25 26 25 25 300 
Sand ills (Ord.)... 23 21 17 16 | 17 | 16 | 16 16 15 16 15 16 204 
minole .......... 3 21 23 23 | 24 | 29 | 30 30 29 29 26 27 314 
Slaughter .......... 19 17 19 24 | 27 | 27 | 28 29 29 29 24 24 296 
Walker fers 2.132 s0° 23 21 23 16 | 21 | 22 | 23 23 22 23 22 23 262 
Ward, North....... 25 23 25 24 | 25 | 26 | 27 27 26 27 26 27 308 
HASH cette, 19 17 19 25 | 30 | 23 | 24 24 24 24 26 27 282 
Rae BUEN SN at Se vatitson 31 29 31 25 | 26 | 26 | 28 24 24 24 29 27 324 
rs am’ bt ery A 25 23 25 25 | 25 | 25 | 26 26 25 26 25 25 301 
Panhandle.......... 28 21 23 26 | 27 | 27 | 27 31 30 31 30 31 332 
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“<< 


it 


Development and Production in East and East Central 
Texas in 1944 


By D. V. Carter,* 


EXPLORATION was active in East and 
East Central Texas during 1944. Ten oil 
fields were discovered during the year, of 
which four show promise of development. 
The discovery wells of the Sand Flat 
and Tyler, South fields were drilled to a 
depth greater than 10,000 ft., and the 
latter field now produces from the Pettit 
at a depth of 9890 ft. The Sand Flat well 
was plugged back to the Paluxy. The other 
two fields are Glen Rose producers near 
8000 ft. The Pickton field produces from 
the Bacon Lime and Winnsboro from the 
Rodessa section. 

The Eylau field, Bowie County, was 
significant as the first Smackover produc- 
tion in Texas. Magnolia drilled a test in 
the Concord field, which topped salt. 

The most extensive and _ significant 
development in the district was the 
Carthage gas-condensate field. It expanded 
from the 8000 acres of last year to an 
estimated 190,000 acres, or about 300 sq. 
miles, and is not defined as yet. The first 
oil production in the Carthage area was 
made from the Travis Peak in 1944 in 
the Rogers Lacy’s Cameron Lumber Com- 
pany well No. 1, on the northwestern 
side of the field. 

The New Hope field, Franklin County, 
scored the largest number of completions 
during 1044 with 24, bringing its total 
number of wells to 27. Two more pays were 
opened and produced as dual completions 
with the older horizons. The Manziel 


- Manuscript received at the office of the 
Institute May 14, 1945. 

* Chief Penuiclae Engineer, Assistant Chief 
Petroleum Engineer, and Petroleum Engineer, 
respectively, Magnolia Petroleum Co., Dallas, 


Texas, 
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Dan C. WItttAMs, Jr.* AND Joun R. Coomps* 


field, Wood County, had 19 new wells 
added during the year, for a total of 29, 
while the Pittsburgh field, Camp County, 
reached a total of 23 wells by completing 
14 new ones. Material shortages and 
drilling restrictions dropped the total 
number of producing wells completed in 
the district from 171 during 1943 to r41 
for 1944. Abandonments increased from 
531 during 1943 to 609 for 1944. Of this 
number, 479 were in the East Texas field. 

Subsidy payments had very little effect 
in the district and it was mostly a few 
of the old fault-line fields that had any wells 
to fall within the requirements for subsidy 
payments. The prices of crude oil remained 
constant in the district except for increases 
as a result of subsidy payments. 


PRODUCTION AND PRORATION 


Wartime demands called for increased 
allowables for many fields, consequently 
the condensate and oil production for 
1944 increased to 190,016,180, which is 
up 6.9 per cent over 1943. 

The East Texas field, of course, remained 
the principal producer of the district, 
accounting for 1 34,768,499 bbl. during the 
year, or 71 per cent of the district total 
production of condensate and oil. The 
field topped its own 1943 production by 
4.8 per cent and became the first field in 
the world to produce 2 billion barrels 
of oil. 

The Hawkins field remained the second 
largest oil producer in the district, with 
13,317,088 bbl. for the year, a drop of 
6.8 per cent from 1943, while Van field 
was third with 11,635,708 bbl. The 
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TABLE 1.—Oil and Gas Production in East and East Central Texas ; 
: 
Oil Production bf 
Total Production, Bbl.¢ 
Field, County ; 
x Area q 
i om 
5 eres? | To End of 1944 | During 1944 7 
g ‘ 
2 ea i 
4) 'Appleby,! Nacogdoches. 5... +.0ccsccdtiwcciectesseseencbetiaes Eee 0 z z ; 
2 Barons LAM CHONG cc FO are ara iss Sale oh dahisiens aR cols Ger aE ene ae <ees eeaees 0 6,359 1,643 . 
Sl Basotts, NOMTO ss. coe nce trates ect sancti. + cerita ainwiets stat Asletetae 100 261,154 25,218 : 
4\ Beulah Gioe-Tex); Angelinal foo ssne es anss asda: ssh ceans shekaptas 10 750 0 A 
§| Boggy Creek, Anderson, Cherokee: sto.ce tint toiw. annie oe ce tele nas olen ear 960 5,220,898 48,255 4 
6| Bolivar, Denton........0..s0ceceeseeees Saad Nas Lo Se ae ee 600 14,991 80 ; 
7} BORAUERNOOUEH, MCLENNAN S cj cavees ocieeie ke <0 ae ined tecace a teats osha 2,500 eens 2,428 a 
Sl Batialh Peon coos eae ote iae RCS have Mee eS 10 17387 wetin 
9] (Calvert, seopertsonan cease vce kine cat rcce™ eave oaen vac tealsia aaa ome ee 30 2,154 2,154 i / 
10H Carap Hall, 'Andersoneiak au ars i ctatet atti oa Sil a cereates eee ieetee oes 200 289,030 0 A 
AIM Gamiphell) Huns cee va tee cane tesla wate trae orale eel 80 81,831 56,361 q 
19 Carthage:2 Panolae Soxaccjateiko owls erctrcie's care qnys oslo aetee ae te a tecle ane 753,373 oe ‘Oae 
jah, 40 { 4,025 at : 
13) Cayuga,? Anderson, Henderson, Freestone..........0.0.ec cece eee cecenee 5,500 Sper g 2 x | t 
E , ? i 
14) \Cayuga Trinity) ;? Anderaon toss. <fetac-\ses 5 + atatta oeate = 2a4 eaieie oe cele 40 32,962 1, 491 at i 
15 CodarCreak amestore. cane snicacccrns <ot.Mi ccs Peters tales Cees te se 30 330,600 7 
1B) ORM PAL ETN Y SBCs ee UN ad ks, ee il Cee een 10,000 { ogee sae : 
17| Chathield:? Natarros: coc uclbcats salts aes cee vhislen tori va ain s seicalce oes o 0 0 0 : 
TS) Coke Woods th Suctey ites t wa teehoes ore Senta anes Wiinicas ve qetak Mawes 1,200 1,354,326 814,219 
19] Collinsvilie; Grayson eis. ie action ak m « GARe ovitd iO chistes as cal Oe eaves 4 100 36,694 924 
29}: Concord, Andereon gens tas <actereteiaswtatan clic nalts, de Be kina Mia's Male an v's 942 20 15,587 444 
21| Corsicana,® Navarro Tes Agee Oo aie teste tiataieicle ee tree Last atic wid eile muRe AS Ee 6,710 14,846,359 128,095 
99] | Curries tN atartOe ater 5s eiiasitcic Hove vic. om alemsemcbioes is «ck ans rece tows 475 7,004,775 28,432 
931 DeBerry shanna, test. cte rece e a aanicn eis cee shal erca Gan ee eb elie teen 100 yee 0 
° 4 4 
24| East Texas,? Cherokee, Gregg, Rusk, Smith, Upshur..........scceceeeeees 136,000, 2,095,280,126 | 134,768,033 } 
QB RCV lat, OWE ich mv ale ae tresta te Wo's aatstese cinccrs Aaron Fob slate. ve Fina eee ocmmige een 40 2,744 2,744 
Qh Ming Lake, Hendereon in iact,.saca nice ninle ak Savina dladwvaha Sleieiss\oararle sto.e 405 599,805 23,433 
PTE SIEG AIO nV GM) LANGE IE Stasis. cteissaleeicer wie csttinig has oo icicle cca sae 80 12,856 12,856 
DE CHRTGE ATOM UUE aan etdateccie Arlee he oR WTO SiC onic ait titel one ated oh hie 60 47,084 4,800 
7,815,150 1,065,083 
29| Grapeland,? Houston..............0.. DROS COT Te OIA ee ee 40 { 136,100 \ 
z x z 
$0 Groesbeck: Limestone si.t va acncicth orate cise hctietesire reahic cpieentneinc 1 2 z z 
: 10 5,720 2,463 
BL GropsHeck,) Wy Gal, LAMESONGs wa cisieiclec tara eolaicrae ea asc cenit se Oe Oh ee G 20 z £ 
wise 16,228 773 
Ba) OW IAGA) Wend ere AFA a, MIT CI oe oneal cc 8,350 { SLaaetes el 
38) Hempby, (lkhart)\* Anderaona sic ccies.ctbinteauaeneny oe sles bce Soeweucny A 0 4,012 0 
2 12,206 10,668 
34 Henderson, sieoake TEE onistecnk ons BOR wine a aR ah beaieiGne 400 { 70,216 aie} 
Ob unbington, An geese ati catatn sic o'ctela/si<lnin'atbielen/\ a SAMS sicierys.> cise mee ret ae 100 14,898 435 
BO) Foaquin, ttt Shelby. nicnvowne ace avecrena' civae mes Wataalee eldole edly eotaa sie ee, 236,859 31,985 
' 4 3,845 247 
BT Ruaar 6? Cases ch ci v-clcivcces Pare haste hte ne eh laiaicie e/a are ere ee OI 1,500 { 1,071,128 siraeat 
BS] IROMNG, LANtESLONE. sieve, Yale ois ¢ STi fare eters aye, soe einins Se 10 33,000 0 
SO) Lariasas Chavokés.2.. 6 «(i vost gstee Ge oatn eh «Ue eee 40} - 22,546 9,494 
40} Lone Star, Cherokee........ Hee aiiiecta'e star, gtt ag viasa 3/5 Geasu Glee s/t ROMER 120 126,723 51,952 


@ Footnotes to column heads and explanation of symbols are given on page 258. 

1 iba pecan ren i fel, fg 

2 Condensate and o Ne u ure condensate production, | fi 

ee aa peer A lensate production, lower figure oil production: 
6 Includes Mildred, peeves te ef "Hodge, Burk-Rice, Oil Ridge and Old Powell (shallow). 
7 Includes North Currie. 

1 Field extends into Louisiana. 


— 
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TABLE 1.—(Continued) 
ee ae a re cei a ea aa Ik ree 
‘ Number of Oil Wells Producing Reservoir Pres- eh 
Gas Production and/or Gas Wells/ Dec. 1944 ay 7 PSE Character of Oil! 
Millions Cu. Ft. 1944 Oil 5 
o 
> 
° 
Area Se Avg./| 3 | Gravity | Sul 
3| Proved, Bieta Gas | Initial | End | © | A.P.t-at | phur, 
B| Acres? | To End | During | f° S44 | Com. | Aban- | m,4:,, | Artificial ied | | corr. | Fer 
5, of 1944 1944 | © pleted | doned | “°° | Litt a ent 
g § 
a wa 
1 20 x 1 0 0 0 lilt x x 52 x 
2} 300 6,776 | 2,744 8 1 0 0 0} 8| 2,659 z 61 x 
3 20 x x 9 0 2 1 5 0 1,300 x 42 % 
4 0 = 0 1 0 0 0 0 0 E x 24 x 
5 0 z x 33 0 0 1 15 | 0] 1,680 z 38 x 
6 200 2 3 10 0 1 0 0 0 x © 40 x 
7 0 x c 59 0 7 0 28 0 Ae £ a e 
7 x z 
8| 7,500 11,459] 1,488 10 0 0 0 Onno Srey : e zt 
9 0 x FA 1 1 0 0 Tl P L 38 z 
10 0 z 0 10 0 0 0 0} 0o| 1,950 x 41 z 
11 0 z z 2 0 0 0 2] oO} 1,830 2 32 a 
xz zt 
12] 190,000] 48,037] 21,619 El oem 0 1 0 | 35 z z : 
41 z 
13} 10,900| 168,415 | 19,482 336 0 36 60 164 | 58} 1,750 |1,221 | C { A A 
14 z 27,962| 2,916 9 3 0 1 0| 8| 3,525 | 2,490 | P 57 x 
0 14 0 0 0 0} oO z z 37 2 
2 oes preyed eed 
41,805 | 12,781 66 0 1 41 19 | 43, x 6 z 
16] 3,700 ; ie z re z 
17; «150 4,750 0 15 0 0 0 0} 0| 250 x Gas z 
18 0 129 57 30 0 1 17 12 | 0] 2,705 | 2,665 26 2.3 
19 0 x z 2 0 0 0 1 0 Z @ 29 2 
20 0 x Z 1 0 1 0 0} 0) 1,620 x 12 , 
2 z z z | 1,4426 0 17 0 590°| 0 x z 27 z 
Fe 55 0 1 0 PW) x F 40 x 
2 50 Z z 22 0 0 0 0/ o 757 x 49 z 
24| 2,000! 785,9878] 48,3798 | 27,387 0 | 479 | 15,530 | 8617 | 4] 1,620 | 1,002 { 39 | 
1 1 0 0 1] 0} 3,550 x 39 x 
28 0 ‘ 7 26 0 4 0 a ebay di 304 x 45 x 
Dye 0 z z 2 2 0 0 2 0 z L 39 z 
28 0 z z 4 0 0 0 4} 0 z x 21 z 
29| 6,500} 49,384] 12,883 43 1 0 0 0 | 34] 2,535 Ea bes 8 { 43 fl 
30 0 0 0 Ob POs e275 z Gas x 
er Z ; 5 0 0 0 0] 0} 9875 z Gas z 
z Bs x 1 0 0 0 12.0 x z 41 x 
31 0 0 0 1 1 0 - 0 1 "0 z z 41 z 
32| 4,850 1,839 96 417 | 10 z 375 26} 4] 1,990° | 1,800 25 1.6 
33/ 100 1,162 0 2 0 0 0 0+- 1] 2,200 z 59 x 
34 80 223 180 5 3 0 4 0} 14] 1,900 z 43 x 
35 0 a z 12 0 0 0 i! 0 z x 24 & 
36} 6,000} 56,393} 12,364 27 0 0 0 0] 10] 2,550 z|C 48 x 
37| 100 301 19 35 5 0 24 9 | 2] 2,750 z 41 x 
1 0 0 0 00 z z 32 z 
ne ° A 1 0 0 1 0 0 by 2 48 x 
0 z 5 1 0 1 Dal On|e A875 z 35 2 


3 rout clothe: 
a a 
8 Ties ecematel of gas produced with oil and gas produced from gas wells. 
9 Corrected to 4075 ft. subsea. 
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TABLE 1.—(Continued) 


Producing Formation Ba ny of Nie 
5, 
& 

Chars a Thakoees oe 
he ; ar S e8s, ty 
& Name and Age? acter#| 3 ee Avg. Ft..” °, Name Hole, 
| Be | 2s et 5 Ft. 
vA =O | + 
FE: : 
| rool =) mR 

1| Travis Peak, CreL 8 P 8,610 30 A | Travis Peak 9,295 
2) L. Glen Rose, CreL L 15 5,584 25 AF | Travis Peak 6,051 
3| Woodbine, CreU 8 23 992 15 AF | Woodbine 3,008 
4] Queen City, Eoc 8 Vs 2,045 5 ML | Carrizo 2,324 
5| Woodbine, CreU 58 25 3,632 34 DS | Fredericksburg 4,648 
6| Cisco, Pen SL P 1,630 25 AF | Ellenburger 2,530 
7| Basal Walnut, CreL L he 450 ; AF | Trinity 1,800 
8| Woodbine, CreU Bot tot Pea oo D | Washita 6,300 
9| Nacatoch (Basal Navarro) CreU Ny} P 2,181 11 F_ | Edwards Lime 5,022 
10) Sub-Clarksville (Eagle Ford) Woodbine, CreU 8 P 5,054 5 AF | L. Glen Rose 8,383 
11] Paluxy, CreL 8 15 4,350 10 AF | Glen Rose 4,800 
De re. Pettit), Orel Gu | to | feel Gala |Mc | 
12) L. n e (U. Pettit), Cre : as 
L: Glen Rose (L. Pettit), Crel L 23 | 5,930] Gas10 |D (| Cotton Valley 9,306 
Travis Peak, CreL Ny} - 6,230} Oil 8 D 
13] Woodbine, CreU S | 25 | 3,080) {9558} | ar | trinity 9,085 
14| L. Glen Rose, CreL L 20 7,600 10 AF | Trinity 9,085 
15] Woodbine, CreU 8 25 2,885 10 AF | Woodbine 3,310 
aluxy B f° 23 600 50 
16] L. Glen Rose (Rodessa) CreL OL | 10-18 7,400: 25 A | Travis Peak 8,600 
L. Glen Rose (Pettit) CreL OL | 10-18 8,000 24 
17| Corsicana (Wolfe City) CreU Ny) P 880 13 A | Woodbine 3,057 
18} Paluxy, CreL 8 21 6,300 55 A_ | Travis Peak 8,901 
19| Strawn, Pen Ni] P 3,848 20 ML | Strawn 4,219 
20| Woodbine, CreU 8 25 4,522 10 D | Salt 6,327 
21) Nacatoch (Wolfe City) CreU $14 soo) { 32} AF | Woodbine 3,570 
22} Woodbine, CreU 8 22 2,930 20 AF | Woodbine 3,646 
23] Blossom (Glen Rose) CreU 8, Sh P 1,990 z ML |} Blossom 2,125 
24| Woodbine, CreU § 35 $10 | Paluxy 5,020 
25| Smackover, Jur OL x D_ | Smacko 7,716 
26} Woodbine, CreU s 5 AF | Travis Peak 6,518 
27| Travis Peak, Cre 8 18 D_ | Travis Peak 9,002 
28) Carrizo, Hoc 8 10 ML | Wilcox 2,265 
29] Woodbine, CreU N} 25 A | Woodbine 6,300 
oe ia : 
30 ine, Cre 15 AF |L. Gl i 
Md he Rose ae) CreL L sf en Rose (Pettit) | 5,796 
31] U. Glen Rose, Cre 2 F | L. Glen Rose (Pettit) | 5,501 
Sub-Clarksville (Gas) 8 80 
32 Woodbine (Oil) Cret) 8 160 } AF | Paluxy 6,535 
33] Woodbine, CreU x AD | Woodbi ; 
34 L. Glen Rose (Pettit) Crel L 14 A | Pettit ms rae 
35] Queen City, Eoc 8 8 ML | Mount Selman 1,490 
U. Glen Rose, CreL L 10 ; 
36! | L. Glen Rose, CreL L 04 D_| Glen Rose 5,128 

) as 25 L. Glen Rose (Dees- 

ns Ya Rose (Gloyd) CreL L {6a - 2 “vo (Dees- | 995 
own x x 
39] L. Glen Rose (Pettit) Crel. OL 2 AD. | ‘Travis Peak 10,808 
40} Woodbine, CreU 5 4 AF | Woodbine 


10g” 


indicates shore line. 
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TABLE 1.—(Continued) 


JOHN R. COOMBS 


12 Includes Chireno and erent | fields. * 
15 Includes shallow production 


16 Production by horizons estimated. Includes istillate production. 


Oil Production 
Year 
: of Total Production, Bbl.¢ 
Field, County« Dis- 
peed Area 
a Bay Proved, 
3 Acres To End of 1944 | During 1944 
a 
ae 
At) Long lake? Anderson, Freestone, Leon... 2.02. csncee cee sceuv vines cesee 1933 5,800 { Oo 0y 835 teal | 
Mong take, Past,? Ander BON an. cin cclavisiarciere eaiaiea w of + lal oe ciclo eitiette «ais 1941 300 53 Apel aioe 
SEO EU AL TIES SS ¢ 2 one Sache ge CACO ROPE ao Sodio 2 Ce aEr ODIO an erer sctg 1937 z 31,899 0 
, 1,150 1,150 
44 ooh: LLY Rae: Ie oe RTS AR Ss TEI Sr TOE Cory RM co Rs en 1943 1,130 { 559,106 unet 
45| Marion County (shallow).............. 2s. sees ene e eee tere e eset eee e ees 1939 670 384,610 44,789 
46] Marlin-Satin, Falls.........0. 0. cc eee e eee ee eee teen eee cere es 1931 10 12,830 0 
Ai} Merigale; W000... 2.15 nm. -jcielne anjeresenae veeet ae orestes censanece 1944 40 730 730 
48| Mexia, Limestone 3,920 99,404,720 500,523 
A9li Moxie: (ahallow);? Limestone cr:..0 0% «siete ee cuce con Fes esieaieneg os emjesieks 1912 0 0 0 
FAD IW vrs Ul OP Mrs 1d UES yehain eee en GARD GO Re sere mao gene orion nar ms 1929 £ 27,991 0 
51] Nacogdoches,!2 Nacogdoches........-.0.-0ecee cece center cnet sneer eects 1865 1,000 437,256 1,062 
62) Navarro Crossing,? Houston... . 0.20.2 ce este ce nets reece se tece ces eenas 1938 1,040 { rete 83,080 
Bo Nee ELOpe pl PARLIN «om cieivts nsiess = orem Sie mi< AAs a0 y v'alm ole) heir oIofoln als ojn!eipia)esria\n 1948 3,000 1,125,695 1,007,091 
\ 
54] Nigger Creek, Limestone... ...... 620-50 b ste sne cece etna rece sense teens 1926 170 2,999,466 0 
oS SSRIS eg ol A En ES A 1939 80 ‘ igat ay 
56| Opelika,? Henderson..... 2.2. eee ccc ee ee ee etree ete t eee e renee tees 1937 x Saeots eee 
Re mPrceiy (Gatuany TA Banblas. > cosa yychtacevcs buts sine Mons oxeneeee 1921 60 reai6 Poe, 
58| Percilla,? Houston..........02:cee cece eee n teen ence eee n etree eee enn ees 10 n'sbt ae 
Rey Pap Kerns SCID ses tsata esas oc o'ala so = e/atevoraipssivlnr> nisin, Jelsalvtvlelel al saverefassters 20 948 0 
60] Pickton, Hopkins... 40 8,147 8,147 
61| Pittsburgh, Camp..... . 1,500 641,856 357,696 
62| Pleasant Grove, Rusk.......--0..06-te cre eee cence ete ete eee en eens 1941 200 219,590 73,958 
63| Pleasant Grove (shallow), Rusk.......-...+-s0eecs sess eee ee eee e eens 1941 40 22,456 5,445 
64| Post Oak (Chilton), Falls............+.-+- ES nines t pele elle lees tale aie 1922 100 178,983 0 
Be vetiewieCvdeto) Lidl arcast oo. 2 5is feaaiciinw 2nd doa gyie tease hve eens 1905 980 7,746,795 19,661 
Pottsboro, Grayson. . 200 13,107 303 
ey Powell,!® Wisario. =a 2,600 112,723,779 475,132 
68| Quitman, Wood..... 2,200) 2,723,349 2,072,785 
69| Redland, Angelina........ bas 10 F a ae 
70| Red Lake,? Freestone 10 1,605 0 \ 
4g Pa aie iin ae Oa aie Rn Re PREC aa 440 6,689,449 9,282 
ts Seen Desa Young) 22! Urge was Pca teaie wr ha hae she i eared toate 2 1935 5,010 32,183,31916 1,049,00615 
Pal Redaeia (HG Cluyd) 7! Onde. 2... eons nnt ion de ecbe +e case veesaaer > 1936 1,885 9,760,85418)  '275,90718 
74| Rodessa {Hill Honderson-Gloyd),? PMU APSO Reet csckeves ce Hay a'0) oc Ware ines eae 1937 4,035 13,424,89516 396,97116 
75| Rodessa,?1! total.........-- 10,930 55,319,06816) 1,721,88418 
76| Rowe and Baker, Henderson 80 82,412 0 
77| Rusk, Cherokee.........+++- 200 261,134 0 
78| Sadler, Grayson.....------+2-+eeeeeeee 20 546 380 
79| Sand Flat, Smith.....6....cecccecee ener eerste cee e ese r ener eet ceseees 300 56,339 56,339 
yville, S ea Roles Rae 50 18,348 1,809 
i anes Ee okine ser 855 12,508,771 1,418,921 
82| Tacoma, Panola...........+++++ 40 15,750 0 
83] Talco, Franklin, Titus.........---- 7,850 75,521,356 8,673,189 
84| Tehuacana, Limestone......-..-++-- 60 50,04! 8,522 
85] Tri-Cities,1 Henderson.........-.-+-+- & 127,530 26,772 
86] Trinity, Houston.........--+++0++0es 120 2,218,894 166,068 
97| Tundra, Van Zandt.......-.2.0sseeeee cere renee 40 235 235 


iscovered and produced since 1923 in the Powell Woodbine producing area. 
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TABLE 1.—(Continued) 


nT 


: z : Reservoir Pres- | ° 
: Number of Oil . Wells Producing? ae 
Gas Production ‘e dee G. as Wells! Dec. 1044 nie 1b, pet Character of il 
Millions Cu. Ft.¢ 1944 Oil e 
4 > 
ee oS 
Com- Avg./| 3 | Gravity Sul- 
3| Proved, goes Gas | Initial Bad a APE at Pht, 
Acres? | To End | During | 2S" | Com- | Aban- . | Artificial 194 : 
3 of 1944 1944 of 1944 pleted | doned Flowing |" yir¢ 2 Cent 
| g 
S| n 
41} 10,000 116,747 18,978 242 5 4 110 39 89 2,440 | 2,090 | C { . ; \ 
42 80 11 az 16 4 0 12 3 1 z = 43 z 
43 0 si 0 5 0 0 0 0 0 zr z 29 = 
44 x 30 30 29 19 0 18 11 0 z = 34 z 
45 0 x £ 45 0 2 0 35 0 z % 42 z 
46 0 F 0 2 0 0 0 0 0 z = 34 z 
47 0 r x uh 1 0 0 1 0 £ z 26 z 
48 x x x 574 il 12 0 176 0 x z 35 z 
49} 4,094 20,200 0 50 0 0 0 0 0 276 z Gas z 
50 0 x 0 2 0 0 0 0 0 x z 31 Zz 
51 EA x ie 50 0 0 0 38 0 z F 4 = z 
z 
52} 3,450 11,646 232 31 0 0 14 6 2 2,670 x { 37 2 \ 
3,425 z 42 =z 
53 = x x 27 24 0 2718 0 0 3,523 z 47 x 
1750 z 49 z 
3,750 < 52 z 
54 0 = 0 75 0 0 0 0 0 = z 40. E 7 
55] 1,000) |) a area at a 0 o| of «| « 36 | 
3,845 3 59 x 
56] 7,300 45,960 | 11,631 16 2 0 0 0 1 Socal (ae z.}| C 39 z 
x z x z 
57| 23,000| 162,390| 3,451 | 355] 1 7 0 4| 46| 2,470 | 2,220 { = \ : 
58 200 954 115 3 0 0 0 0 1 z= z 41 z 
59 Oo; x 0 1 0 0 0 0 0 z z 40 z 
60 0 x 2 1 1 0 1 0 0 z F 4 50 z 
61 0 z a 23 14 0 0 23 0} 3,408 | 2,100 39 = 
62 0 x z 8 0 0 2 5 0 x E 40- x 
63 0 x x 1 0 0 0 1 0 z x 35 z 
64 0 x 0 26 0 0 0 0 0 F | x 33 2 
65 0 x 2 78 0 3 0 24 0 2 % 40 * 
66 0 7 x 15 0 0 0 1 0 300 5 39 z 
67 z z x 770 0 2 0 150 0 800 7] 38 z 
68 0 x x 59 10 0 52 7 0| 2,745 |2,600 41 1.0 
69 0 x 0 1 0 0 0 0 0 x x 23 z 
70 400 2,442 352 3 0 0 0 0 2] 2,102 z s © 
71 4 x x 101 0 0 0 4 0 2 4 38 x 
72| 3,250 128,185 5,700 298 0 6 22 174 9} 2,700 x 43 2 
73| 10,150 45,827 2,787 89 0 3 14 29 5 | 2,700 Je a 42 z 
74| 10,150 59,932 5,525 181 0 4 25 56 16 | 2,677 z 42 z 
75| 23,550 228,944 14,012 568 0 13 61 259 30 
76 0 x 0 4 0 0 0 0 0 £ x 32 z 
77 0 E 0 5 0 0 0 0 0 % x 42 Ed 
78 0 2 Fa 1 0 0 1 0 0 Pe z 25 z 
79 P 2 2 6| 6 0 4 2| 0 slate pe 
80 0 x & 2 0 0 0 1 0 z £ 38 E 3 
81 0 x r 73 0 0 0 73 0} 1,900 E] 23 x 
82 0 ie 0 3 0 0 0 0 0 z x 46 2 
83 0 x F 821 0 10 7 706 0 1,920 i 21 F 
84 0 2 x 8 0 0 0 3 0 x x 21 & 
85) 2,560 626 550 5 1 0 0 0 5 | 3,650 = 60 x 
86 0 x Z 20 0 1 2 13 0 870 a 24 Ey 
87 0 © £ 1 1 0 1 0 0 2 z 44 Z 


13 Dual oil completions. 


- CARTER, DAN C. WILLIAMS, JR., AND JOHN R. COOMBS 513 


TABLE 1.—(Continued) 


Producing Formation Dereon eee ONitiged 
gE. 
& 
Gr g eee Deut 
S af ar- of ickness, 0 
2 Name and Age! acter* “Sj SE Avg. Ft.,” 3 pistes Hole, 
= BS | 23 Net 5 Ft. 
- $5 | aS 3 
5 EA | a b 
41] Woodbine, CreU S§ | 25 | 5,170 te A | Trinity 10,686 
42| Woodbine, CreU i) 24 5,335 8 D_ | Woodbine 5,417 
Buda (U. Washita) CreL DL Pp 1,250 10 AF | Edwards 1,500 
rm steed ick metre 5 i 6,244 15 AF | Travis Peak 8,768 
io, CreU 8 P 2,336 10 A | Tokio 2,346 
al Beds. ot L 20 1,000 20 AF | Glen Rose 1,429 
47| Sub-Clarksville, CreU 8 ie 4,850 25 F | Woodbine 6,100 
48] Woodbine, CreU 8 25 3,000 50 AF | CreL or Older 8,847 
49| Nacatoch, CreU 8 25 710 40 AF | CreL or Older 8,847 
50} Austin, CreU C ie 607 8 F_ | Travis Peak 3,398 
51| Weches, Eoc ) 1 . a A ie ML | CreL 5,484 
52| Woodbine, CreU S| 2 |{ Be Gas8t} | DF | Woodbine 5,968 
L. Glen Rose Cr ee oe 15 Oe 16 
53] L. Glen Rose (Hi e L F x x aaupeaTe 8,300 
L. Glen Rose (Pittsburgh) ee 2 : 7808 50 Travis Pea 
54 Woutine Ged S), buabe| 2.8201" <tr AF | Woodbine 3,509 
55| Woodbine, CreU S P | 5,838 3 D_ | Woodbine - 5,913 
L Ls 19 | 7,195} Oil 40 : 
56 L: ae ee Ge CreL LS | 20 | 8,200] Gas 42+ | AF | Travis Peak 9,740 
Travis Peak, CreL Ls 15 9,194) Gas 100 
57| Various,!4 CreU, CreL §, L Pp 1,100 40 A | Salt 11,303 
8 5,982) Gas 6 : 
58| Woodbine, CreU 8 : { Bs oi 5} a 2 es a 
, § A 2 ashita H 
S 2 Noster =U acon) CreL L P 7,888 15 D _| Travis Peak 8,853 
___ 61| Pittsburgh (Travis Peak) Crel. 8 16 | 7,948 20 D ig | wravis Peak 8,551 
i 62] Woodbine, CreU Sy) 20 4,055 5 F, $19 | Woodbine 4,372 
z 63| Nacatoch, CreU 8 P 2,910 25 F, S10] Woodbine 4,372 
: 64| Buda, Cre L iB 1,025 10 AF’ | Trinity 3,567 
| § Nacatoch, CreU tS) P 1,025 ot A | Tokio 2,400 
65) | Tokio, CreU Supe ado NC eisaol oe eis iy. 
66| Trinity (Basal), Cre 5 P 830 8 1G enh or Older ea 
3 67| Woodbine, CreU § 25 2,925 40 rinity F 
; 3] Paluxy, CreL 8 21) | © 6,250 35 AD | Paluxy 6,781 
ee Ol Wileos’ Boo a dae eee ML | Wilcox 1/032 
70| Woodbine, CreU S 20 | 4,850, 25 AF | Woodbine 5,002 
4 71| Woodbine, CreU, 8 25 | 2,975 20 AF | Glen Rose 5,414 
_-7a/ L. Glen Rose (Dees-Young) CreL L 17 5,794 25 ne 
’ 73| L. Glen Rose (Hill-Gloyd) Crel. Heke Ae : Sian oa a 
& L. Glen Rose (Hill-Henderson-Gloyd) Cre F A e Ss It, Cr Bice i a8 ‘ 
} | 5 8 20 3,140 6 oodbine 14S 
ie 0) weotbe, Cet § | 20 | 5120; 10 MU | Woodbine 5,302 
Be ccwn, Poa § | P | 7,160] 10 M_ | Simpson 8,403 
-. 9 pasacy: CreL : a ae Hl \ DF | Travis Peak 10,011 
eae | srcccesss Cool gL | P | 3196, 10 ML | Georgetown 3,520 
ear S| 25 | 4487] 36 AF | Glen Rose 6,600 
eh Eee Bh Sp 20781 > ~ 10 ML | Blossom 27302 
es Soh Orr $ | 20 | 4200; 35 AF | Smackover 9,048 
ey Bl Wrooibine, CreU 8 | P | 2640] 10 AF | Georgetown 2,895 
; 7 P 7,608 20 ravis Peal ; 
Bi 2) b Gien Bowe (Rodensa) ey 8 | 25 | tos7) 25 Ds _| Wilcox 5,500 
© S| Glen Rose, Crel L| 18° |» 8145) <0 5 F | Glen Rose 8,160 
3 mi Nacatoch 1100 ft., gas; Buckrange, 1700, oil; Barlow, 2300, gas; Adams, 2650, gas; Tiller (Paluxy), 2300, gas; Werner, 3600, gas; 
Jeter (Glen Rose), 5700, gas; Pettit, gas. 


be 
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TABLE 1.—(Continued) 


Oil Production 
Year ‘ 
of Total Production, Bbl.¢ 
Field, County Dis- 
cov- Area 
3 Be Sie, 
E ores” | To End of 1944 | During 1944 
g 
a mere 
$81 Tyler, Mouth; Smsth oh csisiers. ar vielen eae Rv Goma eae ate oe eee oe 1944 40 33,110 33,110 
89] Vani(deen),) Van: Zandtey. crs 2. ostissoe rete so tinsieins Ctles nae evwice Bokrereys 1929 4,520 150,725,614 11,612,221 
90/ Van (shallow), Vani Zante 2. Weak once diwel nee os tiatue Sok eon oe 1933 200 77,014 23,487 
OTN Vans Gotalin cesses tee crs os bilan ae lede cae Uh Slee @cle au daredteleie ase ele pele 4,720 151,102,628 11,635,708 
. 529,998 147,584 
G2) Wako 2H arrisont acnnttscice nates’ 1.0! esa) -teliicw e Be too siewinalemiaas 1924 1,500 { 129,648 13,121 \ 
OS Welland.» Hunt: ve shcccpiee Se coe Salsa dleeistole we othe sseaynieee ie AG bose 1942 250 292,512 156,823 
94) Willow. Bprings,” Greggs. fetes oi a teisiicls'= s'vicse/eweitiols dive «{olarelolyis'g)s a He's 1938 40 { oped ar 4 } 
O65, Wirinsboro,; Wood... 37 cee teie Sine eae 0 aretege i's co's «sale aint ciolni i eigis RretelSie a 1944 80 23,558 23,558 
96| Witherspoon-McKie, Navarro.......... 000. ece cece eee e ence cnet ee eeeeee 1915 400 810,495 0 
GA t Wortham’? Mrecetone ise. aks eit, igi Siete « Giovanna afe.be o sage ela Dae 6/0 add sivas 1924 715 23,173,263 102,149 
G8) iran tae, Vilas te ask odeeesee Oiekoee hans ame eid 220,740) { 4 ves ise saad deceptenst 
17 Wortham (shallow) discovered in 1912 included with Wortham. — 
; Number of Oil Wells Producin Reservoir Pres- at 
Gas Production snd on Gan Wella Dec. 1944 e” ae i per Character of Oil 
Millions Cu. Ft.¢ 1944 Oil 
a o 
5 
Area Com- Avg./| 3 | Gravit; Sul- _ 
3 Proved,| a |p pleted = Gas | Initial |'End | © | A-PLI. at phur, 
cres' ‘o En uring om- | Aban- . | Artificial 1944 60°F & 
2 of 1944 | 1944 | % 1944 | oleted | doned | Flowing |" pits E| Cent 
| 3 
88 0 x Fd 1 1 0 1 0 0 x z 46 r 
89 60 x x 582 0 0 303. 262 2 1,230 | 1,045 34 2 
90 200 x x 42 2 1 0 28 0 x z 31 2 
91 260 £ 1] 624 2 1 303 290 2 
x x 35 z 
92| 7,280 132,509 8,120 248 0 0 0 17 18 | + 2,268 r 59 2 
2,660 zy 59 
93 0 £ x 10 3 0 0 10 O| 1,242 2 36 3 
94| 6,500 45,184 | 13,501 il 1 0 0 0 9] 3,468 z2|C |i 4 
38 z 
95 0 £ z 2 2 0 1 1 0! 3,660 
96 0 z 0 85 0 0 0 0 0 # : is 4 
97 0 2 z| 341] 0 4 0 2] 0 2| « iz z 
z 
1,972,316 | 205,991 | 35,634 141 609 16,674 | 11,435 | 414 : 


98] 324,604 
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TABLE 1.—(Continued) 


Deepest Zone Tested? 


Producing Formation to End of 1944 


i 
& 
sg : 

u Productive Depth 
3 Name and Agef Char- f é S Thickness, Name of 
E| acter*) ~ = Pas | Avg. Ft.,” % Hole, 
iz BS = 3 Net a Ft. 
2 ES | BE : 
3 mie l=" a 
88) L. Glen Rose (Pettit) CreL L P 9,870 60 D_ | Travis Peak 10,017 
89| Woodbine, CreU 8 P 2,682; 129 AF | Travis Peak 7,501 
* Nacatoch, CreU 8 P 1,200 20 AF | Travis Peak 7,501 

Nacatoch, CreU 8 iE 800 2 
92] Blossom, CreL §,L Pp z 15 A | Travis Peak 6,490 
ad pares oe L 6,282 40 

oodbine, Cre 8 33 2,750 14 AF | EB Mills Ray 

L. Glen Rose Serre CreL OL ys 6,768} Gas 2 i's : cae 
94) L. Glen Rose (Pettit) CreL OL 20 7,244) Gas 35 “D | Cotton Valley 10,284 

L. Glen Rose (Pettit) CreL OL £ 7,298} Oil 10 
95] L. Glen Rose, CreL L i? 7,995 10 AF | Travis Peak 8,719 
96] Nacatoch, CreU S 14 825 19 AF | Woodbine 3,480 
97| Nacatoch, CreU 8 £ 1,361 6 AF |G 

Woodbine, CreU 8 25 2,990 35 en Rose 4,826 
98 


Ci Sa ee ee ee 2 eee ee 


TABLE 2.—Summary of Drilling Operations in East and East Central Texas 
Discoveries, Extensions, and Important Wildcats Drilled during 1944 


Producing Formation 


~] a 
q County Drilled by Well No, and Farm Survey 
- N ot'top 
ame of Top, 
3 Fh 
a rege fe 
1] Anderson,..........- Magnolia Petroleum Co, 1, H. Horwitz . | J.B. McNeely 
2| Angelina............ Humble Oil & Ref. Co. 1, Angelina Lumber Co.| W. R. Wood — j 
Bl(Bowle aves thal Barnsdall Oil Co. 2, Louis Heilborn M. H. James Smackover 7,714 
AN BOWIG 3.ais c.s%0'efotolatels Barnsdall Oil Co. 1, Gifford-Hill M. H. James 
BI OPKWS sa. oass-vesisks- we Humble Oil & Ref. Co. 1, C. B. Nichols I. Friddle Bacon lime 7,888 
6| Hopkins............ Onyx Refining Co. ’ 1, Ira Cundiff §. Derrick 
FI EOUBONs & <1 bine = + 2s Ivy & Moran 2, G. L. Murray & Sons | J. Durst 
Q) Houston. secs. a Grapeland Oil Co. 1, J. M. Horn Est. J. Herrod Woodbine 6,015 
Glubbant tech lemsvisieie ee Humble Oil & Ref. Co. 1, E. M. Anderson J. Porter 
1G] Ebi Ao levatereb sie visto’ Humble Oil & Ref. Co. 1, Lessa Norman H. Thompson 
11| Limestone........... Zephr Oil Co. 1, Nuessbaum & Scharff | 8. H. Bates U. Glen Rose 4,788 
12] Morris...........+.. Humble Oil & Ref. Co. 1, H.N. Wright 8. Story 
13] Navarro... ....)..... Brown & Wheeler 1, G. M. Gibson J. Fontnoy 3 
HAWPANONM, c4-.¢ ois. - Rogers Lacy 1, Cameron Lumber Co. | Wm. A. Lagronne] Upper Pettit 5,786 
Travis Peak 6,230 
15| Red River.......-..+ The Texas Co. 1, H. O. Solomon W. E. Edwards 
16] Robertson........... Hammon Oil Co. 1, P. C. Gibson Jesse Webb Nacatoch 2,181 
17| Robertson........... A. G. Hilland Magnolia Petr. Co. | 1, W. C. Anderson Joseph Webb 
TCHS OC Bes Se deaneoen Skelly Oil Co. 1, Chism et al. D. Minor Paluxy 6,972 
AOSTA GE NCH eters 5,e 0916 sfersin Phillips Petroleum Co. 1, W. J. McMinn Mary Long Pettit ' | 9,918 
PV MSMIENS seein ein Sun Oil Co. 1, Mrs. Alice Patterson | Felix Flores Rodessa 9,342 
21| Van Zandt.........- Superior Oil Co. 1, C. A. Groves BE. Van Sickle Travis Peak 8,552 
2 Van Zandt Mes eieecag Tre The Texas Co. 1, J. F. Stout N. T. Dickerson | Rodessa 8,145 
DON WOO. faielae ~cicielt ates Magnolia Petroleum Co. 1, Sallie McGee A. Gonzales : 
DAN W OOd s dais ie, sisisrsrscsicye Manziel 1, V. L. Evans J. Starks Sub-Clarksville | 4,850 
OBIWOOG i fii cult ose Gulf Oil Corporation 1, K. C. Brewer et al. | B. Lea . odessa ; 7,995 
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TABLE 3.—Production Statistics, East Texas 


Field 
jai haa) amet 
ervoir res- . . umber 
Date, Year sure at Bets of Days 

1944 — 3300 Ft., cat ) “ht” Shut 

Lb. per ; Down 

Sq. In 
Jans Lobe e 1,012.44 II,340,057 8 
Ob: d's.c8 snes 1,010.20 11,304,513 6 
Mar? tices sists 1,003.47 11,313,308 8 
Wor tlh cet ote 1,008.50 10,815,307 8 
DL AGT eared aes I,01IT.26 11,258,880 8 
PURSE. as I,012.29 10,574,115 8 
Sty Das. hayes 1,009.97 11,194,243 8 
AGS Toe oo bale 1,006.24 11,602,662 “i 
SEO Ler. airs 1,007.88 11,143,604 G | 
Ochs Tesh ac I,OO1.61 11,589,709 ih 
INOV.8 Ee Steeles « 998.33 11,094,723 7 
bes Dis os. kei 1,001.63 11,536,822 7 
Average and 

totals... I,006.99 134,768,033 89. 


¢ Data from Texas Railroad Commission. 


Hawkins field has proved to be the most 
important discovery in the district since 
the East Texas field was discovered. 

The East and East Central district is 
still one of the most prolific in the state 
and accounted for 26 per cent of the Texas 
production for 1944 with 741,116,077 
barrels. 

Salt-water injection activity decreased 
in the East Texas field toward the end 
of 1944 by the removal of water-producing 
leases from production. However, injected 
volumes increased slightly to 357,204 
bbl. per day at the end of 1944 from 
306,811 bbl. per day at the end of 1943. 
In general, the extent of the effect of the 
salt-water injection program is still not 


TABLE 2.—(Continued) 


Discoveries, Extensions, and Important Wildcats Drilled during 1944 - 


Initial Production per Day Choke or Pressure, Lb. 
per Sq. In. 
Z Gravity | Bean 
s Deepest Total of Oil, ize, 
g cided De se q Deg. | Fractions Remarks ~ 
ce * | Oil-U. S. a8 | Water,| A-P.L. | ofan 3 f 
4 “BBL Thovsanda Bb Inch | Casing | Tubing 
a et 
1| Georgetown 6,327 Dry hole. coe of salt 6002 ft., 
Concord ; 
2) Georgetown 7,212 Dry hole. Woodbine Pinchout 
F test, 8 ft. sand 
3| Smackover 7,716 | 155 1,250 39 MY 1,200 | 1,300 Discovery well; Eylau field 
, First Smackover prod. 
4) Eagle Mills 7,836 Dry hole 
5| Travis Peak 8,853 | 620 837 50 44 1,825 | 1,710 sap ies well, Pickton field 
6] Paluxy. 4,817 Dry hole, test of Peerless fault 
7| Woodbine 8,507 Dry hole, most southerly 
‘ Woodbine test 
8} Pettit 11,074 75,000 2,150 roe test, Grapeland field, 
; y gas 
9} Paleozoic 6,271 Dry hole, Smackover Pinchout 
tes’ 
10| Smackover 7,154 Dry hole, Smackover Pinchout 
11] Pettit 5,501 | 39 24 41 Pump Discovery well, Groesbeck, 
West, fie 
12) Smackover 11,810 Dry hole 
13} Travis Peak 7,526 Dry hole 
; 3,640 (dist.) | 182,000 364 2,750 
14| Travis Peak 6,750 | 27 (Oil) 41 1064 122 oe Re gas field 
le, inch 
igeag ee ate ne ole, Smackover Pinchout 
16] Edwards Lime | 5,022 70 38 Pump 100 25 | Discovery well, Calvert field 
17| Smackover 10,288 7 ~~ most southwesterly 
‘ mackover test 
18) Travis Peak | 10,011 | 183 28 346 100 Diessvere : ae ‘Sand Flat 
‘ A ras Palux, 
19] Pettit 10,017 | 281 1,700 46 1064 4,646 ete well, 4 Tyler, South, 
20) Rodessa 9,418 24 46 41 Pump ‘| Rodessa_ pa: discovery well, 
Sand Flat field 
21] Travis Peak 9,002 | 70 39 Pump Disco ll, Fruitval 
22) Rodessa 8,160 | 25 11 44 Ys 900 Discovery well Tundra fi ad 
2| Woodbine | 6100 | 32 = 
oodbine A 9 26 Pum Di | 
25| Travis Peak 8,719 | 231 48 Ke 1,250 Teeoveer wet Wane aed 


a a a 
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TABLE 4.—Oil-recovery Data on Older Woodbine Fields as of January 1, 1945 
: Cumulative Cumulative 
Field County Production, Proved Thickness Acte- Production, 
Bbl. Acres Ft : feet Bbl. per 
2 Acre-ft. 
Boggy Creek.... Anderson, Cherokee 5,220,8 
aWele alisha certs ; ‘ ,898 60 
CH Cie eee ee are orien Le settee pee Freestone, if ey pices a 
: enderson 32,011,691 5,500 2 132,000 243 
CURICs So cecst es on Navarro 7,004 “9, * 
ane ves naicteie «i cere 004,775 20 1500 

IBEIStUL GRAS: «cacti sis sees epi Gregg, an ci ae 
: usk, Smith, Upshur] 2,095,280,126 | 136,000 ,760,000 te) 
TOMES a ter ceo Henderson 599,805 405 a ay 2,025 eob 
pone BRS pe. rag hee eR OS Limestone 99,404,720 3,920 50 196,000 507 
owell Navarro 112,723,779 2,600 40 104,000 T,084 
Richland .| Navarro 6,680,449 440 20 8,800 760 
Van (Deep) Van Zandt I51,102,099 4,520 120 583,080 2590 
POV OTERA IT, © nae dp ievr levee 3 Ds Freestone 23,173,203 415 35 25,025 926 
Cedar 'Creeke,.......... Limestone 330,600 30 Io 300 I,102 
Nigger Creek?........... Limestone 2,999,466 170 I5 2,550 1,176 
RATS St ne cc onetlte athe inva /3 vv si'e Cherokee 261,134 200 10 2,000 131 


2 Abandoned fields. 


well defined. The reservoir pressure drop 
for the year was approximately 1o lb., 
a slight increase in drop over the preceding 
year, probably because of the increased 
rate of oil production. 


Pree LINES 


Construction of pipe lines during 1944 
consisted principally of short connecting 
lines. The Gulf Pipe Line Co. completed 
four such lines. The only major construc- 
tion in the area was the portion of Magnolia 
Pipe Line Company’s 12-in. line from 


Midland, Texas, terminating at Corsicana. 
The pipe-line activity of the area is shown 
in Table s. 
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TABLE 5.—Pipe-line Construction in East and East Central Texas during 1944 


: P Company Origin Terminal cy = Remarks 
° Magnolia Pipe Line Co.| Midland, Texas Corsicana, Texas 336 12 | Parallel to Magnolia’s 8-in. 
A Approximately 21 miles on 
4 eastern end in district 6. 
- Lone Star Gas Co...... Stewart’s Mill|14 mile north of| 1434 6 | To Lone Star’s main line 
i gas field Wortham ; ; 
, Sohio Petroleum Co....| Manziel field Coke field 4 4 | To deliver Manziel crude to 
=} Talco pipe line, Coke field, 
to be moved as common 
carrier to Mt. Pleasant for 
tank cars 
* Gulf Pipe Line Co..... .| Saltillo station | New Hope Junction 914 8 | Loop line : 
. Gulf Pipe Line Co...... Big Sandy sta-| War Emergency Pipe 24940 8 | West ‘Texas oil moves 
tion Line, Inc. through this line from 
Gulf’s Saltillo station to the 
W.E.P.L.’s Longview sta- 
tion. ; 
Gulf Pipe Line Co...... Pittsburgh field | Gulf’s New Hope qh 4 | Connecting Pittsburgh field 
station to Gulf's New Hope sta- 
tion, thence from New 
Hope to Gulf’s main line 
to Oklahoma | 
.| Winnsboro field | Gulf’s main line 4h2 4 | Connecting Winnsboro field 
: to Gulf’s East Texas to 


Oklahoma main line 
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L. T. Potter, Lone Star Gas Co., Dallas; 
Charles T. May, Pure Oil Co., Fort 
Worth; Melbert Schwarz, Seaboard Oil 


ton, Texas; also the following Magnolia 
Petroleum Co. employees: Dr. Ivan Alex- 
ander, Tyler; Lloyd Hazeltine, Wichita 
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SCALE IN MILES 

Fic. 1.—LOcatIon OF OIL AND GAS FIELDS, East AND EAst CentTRAL TEXAs. 
Texas Railroad Commission Districts 5 and 6. 

A map of all Texas districts appeared in Trans. A.I.M.E. (1944) 155, 460. 


Co., Dallas; R. M. Hess, Shell Oil Corpora- Falls; Everett Eaves, L. T. Daniel, M. S. 


tion, Kilgore; E. L. Rawlins, Union Priddy, Mesdames Jessie S. Myers, Grace 


‘Producing Co., Shreveport, La.; L. A. ~V. Sherman, Martha A. Farrish, and Claire 
Hancock, Magnolia Pipe Line Co., Gregg- R. White. ; 


Oil Production in the Upper Texas Gulf Coast during 1944 


By P. B. Leavenwortu,* MemBer A.I.M.E., Anp W. H. Houcu* 


DEVELOPMENT in the upper Texas Gulf 
Coast during 1944 resulted in the dis- 
covery of 19 new fields as compared with 
11 during 1943. These discoveries include 
to oil fields, one dry gas field, and eight 
gas-condensate fields. 


DRILLING 


During the year 590 wells were drilled 
as compared with 418 drilled during 1943. 
Of these operations, 485 wells were drilled 
in proven fields, with the following results: 


. 281 oil wells, 22 condensate wells, one dry 


gas well and 141 dry holes. The remaining 
105 wells were wildcats, of which 19 were 
producers. The geological distribution of 
these discoveries was as follows: 


Period Oil oe ~ Gas | Total 
Miocene..........-| © I 
RiriGeroe hye ane tele 7 9 
Cockfield-Yegua...| 4 5 
Waleox. slsissiees ee ° 4 


PRODUCTION 


In 1944, production amounted to 178,- 
522,630 bbl., which was an increase of 
some 31, SroraBk bbl. over, *the” 1943 figure 
of 136,852,246 bbl. These. figures include 
both condensate and oil production, as 
separate figures are not available. 

Wildcatting in the area was more 
successful during 1944 than in 1943 as the 
following comparison of number of wells 
drilled illustrates: 


Manuscript received at the office of the Insti- 


pee April 6, 1945. 
* Gulf Oil Gorparations Houston, Texas. 


Gas 
Year | Oil |Conden-| Total | Dry | Total 
sate 
1943 8 3 II 79 go 
1944 be) 9 19 86 105 


DISCOVERIES DURING 1944 


Smith Point, Chambers County.—Stand- 
ard Oil Company of Texas completed its 
No. 1 State, sec. 109, on Feb. 15, 1944, 
in a Frio sand at 8135 to 8146 ft. The well 
flowed 250 bbl. of 42° gravity oil through 
an 1¢-in. choke. Gas-oil ratio was 800 to 1; 
tubing pressure, 1100 bbl. Four other oil 
wells and one gas well were completed 
during the year. This discovery does not 
appear to be of major importance. The 
producing area lies on the upthrown side 
of a large fault. . 

North Winnie, Chambers County.—Sun 
Oil Co. completed No. 1 P. E. Dougherty 
on Apr. 27, 1944, from the Frio, through 
perforations at 8757 to 8759 ft. The initial 
production was 154 bbl. of 38. 3° gravity 
oil through an }-in. choke. Gas-oil ratio 
was 2526 to 1; bine pressure, 2280 lb.; 
casing pressure, 1225 lb.; total depth, 
9519 ft. Three other wells were drilled 
during the year. This discovery is on the 
downthrown side of the major Winnie 
Stowell fault, and increases in magnitude 
the already large producing area along this 
fault. 

Mayes Field, Chambers C ounty—Humble 
Oil and Refining Company’s No. 1 Mary 
Etta Mayes was completed on Dec. 24, 
1944, in a Frio sand, at 8166 to BeOS ft. 
through 34-in. for 768 bbl. of 4o. a Apel 
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TABLE 1.—Oil and Gas Production in Upper Texas Gulf Coast 


ue 


; sit Number of Oil Wells Producing? 
Oil Production and/or Gas Wells! Dec. 1944 
Year 
of Total Production, Bbl.< 1944 Oil 
Field, County Dis- 4 
cov- Com- 

Bf Area 
S Ns Proved, = 3 Gas 
E Acres? To End During ot 194 Vi hes S 3 
= of 1944 1944 2\ 3/2/38 

2 g| & | Ss 
a! S a2 BS 5A 
4 1S) < & 

1| Abel Borden, Wharton........... 1940 T/abd. 46,945 z 1 0) er 0 0; 0 

2| Ace, Shallow, Polk.............. 1934 Abd. 150,728 0 5 0 0 0 0 0 

61 ACG, (Deen, Polka ¢ crescents 1939 250 472,802 77,856 5 0 4 1 zr 

4 Aldines atria yates 22 = tok eine 1939 181,353 39,882 2 ‘ 0 2 0| 0 

Ol Aliel> Harrtesct <cs <a one esa 1942 12,772 4,400 1 0 0 : 0; 0 

GltAtlon Brasoria oko 5 tee ce tie 1927 Abd. 92,832 0 4 0 0 0 0 0 

7| Alta Loma, Galveston............ 1940 240 869,884 171,377 6 0 6 0 0 

8| Amelia, Jefferson..............6 1936 1,000 10,451,666} 1,690,774 98 Oo} 0 98 0; 0 

9} Ananuac, Chambers............- 1935 7,000 44,455,151) 11,884,831 353z 0} 2z | 343 10] z 
10| Angleton, Brazoria............+. 1939} { (700) 1} 636,851] 1,659 of} Ol ce, bea Ole 
11} Armour, Matagorda............. 1938 125 180,753 6,357 3 0 1 0 21-0 
12) Arriola, Hardin, 5 css. sucwerisisie as 1932 100 2,560,268 128,041 21 0 z z 10z| 0 
13| Ashwood, Matagorda............ 1944 40 x x 1 1 0 z 0 0 
14| Bailey’s Prairie, Brazoria........ 1940 Abd. 1,766 0 2 (1) 0 01-0 
Abi Bammell)* Harriss... osetia. 1937 2,200 999,005 40,222 | - 20 oO} oz 1 0} z 
16| Barbers Hill, Chambers. ......... 1916 500 81,387,980} 2,066,008 427 1 z 18 | 107 0 
17| Batson, Shallow, Hardin......... 1903 500 38,490,793 119,717 \ 1,019 1 = 0} 141 0 
18| Batson, Deep, Hardin........... 1934 150 2,470,792 102,780 z 1 7 0 
19| Bay City, Matagorda............ 1,240 8,259,929) 1,774,706 59 Oo] z 52 int 
20| Beach Creek, Hardin............ 40 x x 1 +140 1 0/| 0 
21| Big Creek, Ft. Bend............. 300 10,524,157 197,421 91x 0 x 0 15 0 
22| Big Hill, Jefferson... . ~ Abd. 14,424 0 6 Oo} 60 0 0! 0 
23] Blessing, Matagorda. . se Abd. 25,350 0 7 o;| oz 0 0} o 
24] Blue Ridge, Ft. Bend............ 500 12,195,529 193,027 228 10} = 10| 39] O 
25) Boling, Wharton-F't. Bend........ 1925 400 8,648,483 377,602 249 ll 33 0 
26) Brenham, Washington........... 1915 50 388,425 2,310 37 0; 60 0 6 1).0 
27| Bryan Heights.................. Abd. x & 1 o| 60 0 0! 0 
28] Brookshire, Waller-Austin........ 1940 Abd. 22,420 z 1 Oo; Oo 0 O16 
29| Buckeye, Matagorda............. 1932 200 892,909 17,662 5 (1) ee) 4 0! 0 
30) Buck ae Color ad |... in tai: sels : 1942 40 17,520 3,937 1 0; 0 1 Old 
31] Buttermilk Slough, Matagorda... .|1939 Abd. 10,774 0 1 0} 0 0 Ole O 
Dot Call Newton. s5 2.15 sa. eben 1937 Abd. 11,500 0 2 0 0 0 0 0 
33] Camp Eleven, Tyler.............|1942 80 286,543 120,253 2 0; 0 2 0| 0 
34 Carlen, Galtieston « < sxirs wai tots 1939 510 12,394,459 421,705 21 0 x 16 1 x 
35] Cedar Bayou, Chambers......... 1938 40 25,157 2,112 i 0 0 0 ear 
36| Cedar Point, Chambers.......... 1938 560 2,616,028 705,644 19 Pd 16 0; z 
87| Cheek, Jefferson............0005 1987 Abd. 72,810 3 (\) ee} 0 0! 0 
38| Chenango, Brazoria............. roar |{ SD | 96,146] 21,786 3 ib ‘gheeche shane 
39] Chesterville, Colorado............ 1943 100 x z 1 0} 60 1 0 | Dist. 
40| Chocolate Bayou, Brazoria....... 1939 634,346 98,351 13 Cet) 3 ON 1 
41) Cistern, Fayette, incu jees oo 1943 40 4,594 3,784 M3 z| 2 0 11 ape 
42) Clam Lake, Jefferson............ 1937 550 876,582 272,295 16 () oe 10 4| 2 
43| Clay Creek, Washington. ........ 1928 340 5,206,724 249,468 70 Of awe 0}; 48) 2 
44| Clear Lake, Harris,............. 2,100 5,090,443) 1,809,569 62 1) 2 34 2/ Iz 
45] Cleveland, Liberty... 700 1,663,640 70,213 22 lj} 2 2 4] Iz 
46| Clinton, Harris... . 150 402,461 44,710 16 0 1 5 1 r 
47| Clodine, Ft. Bend............... 762,535 262,122 24 3! 0 0] 0 
48] Columbus, Colorado............. 1944 40 5,775 5,775 1 ti} a0 0| « 
49} Collegeport,*:! Matagorda....... 1939 0 0 0 ¥ Oo; Oo 0 
50} Conroe, Montgomery............. 1931 17,660 185,163,247] 23,191,757 992 I 124] 2 
51| Cotton Lake, Chambers.......... 1936 175 1,026,175 93,807 12 0| oz 6] 0 
52] Cottonwood, Liberty............. 1943 120 58,111 45,016 3 2) 0 0| 0 
58] Daboval, Wharton.............. 1944 40 2,995 3 0 0 0 
54| Damon Mound, Brazoria. ....... 1916 2602 | 9,938,798 oes 271 0 


Footnotes to column heads and explanation of symbols are given on page 258. 
1 Area proved for gas production, 10,000 acres. : 
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Pressure, Lb. Character Produci i 
perea: iw of Oilé roducing Formation Lee best on pee 
0 End o} 4 
= 
B 8 
a Pc a] B=R) = 
4 Initial 2 ms 2 * Name and Age? “a is os g Be Name 3 
> ot, e 
3 B isl se | 3s &] 58] 282 | 21 2 3 
Sex|] Be 1) 3 | 25 aie Se y 3 
2 w=|8| 85 | Bs £\85| S&2 | se] 8 g 
3 eAia| 63 | ge A|5E| Bos | 22 | & s 
asi a : ome a a a A 
1 G40 0) 37 £ Frio, Oli : ¥ 
, Olig § | P i 
; zs 0 40-53) 2 | Cockfield, Hoc 8 |Por| @’30s | 10 | DR Wil er 
: ORB Sale: ee 0.10 Wiles, Eoe 8 | Por | 7748 | 20 | DF| Wileox ie 
oat £ ;) s , 
5 oa ali eb z wae ae : pee 10 | D | Cook Mountain 7,664 
: 5 = f yee z Miocene, Mio S | Por 4°362 + DS ro ee a oe7 
8} 925 |z | 0| 27-291 2 Prig ob 5 ie ae ae Dr vad WALT / 
9| 3,260 | z | 0| 32 0.08 | Frio, Olig § | 27. wide 6 DF eee SS Hi 
? ro 9 
10 z-|az | 0) 50 & Frio, Oli | 
» 4 i 
ut z |x | 0| 33-87| z | Frio, Olig S| Por| ee | ¢ | D (Frio T581 
12 2 |2 |0| 80-40) 2 | Mioand Frio, Mio-Olig | § | Por 3,000 | 50 | DS| Vicksburg i743 
14 Reel heod & limon § | Por} 8739 | 20 | D | Frio 10,010 
ie z | Frio, Olig S | Por] 10,535 | 12 | @ | Frio 11,860 
z |z | 0) 58 L Cockfield, Eoc S | Por |\ g4 i : 
“ ; SulPor 170 10 | D | Wilcox 10,574 
7 a |a | 0] 25-29) « Mio-Olig S| Por 800 90 | DS} Jack: 
a zie } 0| 24-38] x Cap rock, Mio, Olig 8 | Por 245 £ pres gy 
18 z |e Yeguaand Cook Mt.,Eoc} S | Por} 460 | 30 \ Yegua 9,097 
a z |a | 0| 35-36] 0.087) Frio, Olig 6: eo 7,023 a | D | Vicksb : 
= ae f 87 es Yegua, Hoe BH paahat oat wats. 2,1 Vem .2 8 860 
- ; io, Oli , i v 
ma} | | 0) 20-89) Mio, Olig Bee Peg eehoes “| ns lRin, mete aioe lances 
| fa | O} 55 | | Fro, Ole 8 | Por |. s'200 | 15 | DE] Frio ee 
z | a | 0] 21-88] 0.08 | Mio, Frio-Mio, Olig § |P 1, on See 
35 Poteer gata scl. @ c ney l ; or 956 55 | DS| Yegua 7,979 
4 Ba , Mio-Frio, Mio-| § | Por 377 |15-60 | DS | Vicksburg 7,898 
26 a |a | 0) 14-19) « Mio i 
ai} oe |e | a | z [Mio Beet Medan siica0 | DSL Gkigoesye 7800 
Eo) Ea Li ; : 
26] 1,045 | 2 | 0| 37-39] 2 - | Frio, Olig SRI” dey tear eR cer soe 
a zw 2-0} 50 x Yegua-Eoc S | Por 6,143 x z Ye ua Oe 
31] 1,140 | 2 | 0| 45 z | Frio-Olig S| 20" | 7350 | 10 | A | Frio 683 
2} 1475 | = | 0 ao | 2 Cockfield-oe $ | Por| 6,908 | 10 | D | Yegua 7700 
a onl otis -05 | Wilcox, Eoc S | Por 7,797 1 x | Wilcox 8,007 
‘ 0-50} 0.04 | Mio S | Por 5,975 |10-40 | D | Ol q 
a ae x : e as x He “ S | Por ne x x ie Ar 
A z 38) x io, Frio, Mio, Olig S | Por| 5,943 | 62 | D | Oligocene q 
37 xz |a | 0| 4460) 2 Frio, Olig 8S | Por 8,326 15 F Olizocotia oun 
38 Cake OV ASL x Frio, Olig Bop P i 
F ‘or 8,564 10 D | Frio 10,497 
39 2 |2 |0 i 6,850 
a Fae ; ae ee Eoc 3 ic { seo 10-40 | x pole 12,911 
41| 1,000 | 2 | 0 2 — | Recklaw, Boe Bf per ater fee” |e | Wileox fags 
42 z | | 0| 22-441 2 | Mio-Mio § | Por| 2387 | 15 | DS| Frio 8,198 
43 z |a2 | 0} 22-27) z Miocene, Cockfield, Wil-} S | Por 1,224 | 120 | DS) Midwa Pag 
44} 650 0| 26-31 pawn abies ; ; i¢ 
£ = z 'rio-Olig S | 25 5,790 4 i 
ne 2,400 | x | 0) 40 fin Cockfield and Wilcox, Eoc| S | 15 5,672 3 DE Wilvox ees 
6| 4,8002 | z | 0| 22-48) zx Mioleed Cockfield, Mio,| 5 | Por | 3,207 20 | D | Yegua a; 8,763 
47 2 |2.|0| 4i-6i) 2 | Yequs Eoe _| S$ | Por] 7,460 | 10 | D |Cook Mountain | 8,300 
48 ion 0) ‘ 55 \ (3 Wilcox, Koc { al Wilcox 8,037 
49 z |az | 0} Gas Miocene S | Por ; i 
50| 2,275 | z | 0| 35-40/ 0,04 | Cockfield, Hoc Ee gis ede oat 1 bt wdowes 13020 
51 z |x | 0| 29 z | Frio, Olig § | Por| 6,277 | 10 | D | Vicksbur 8,580 
52 ara| «2 1 0 x Frio, Olig S | Por| 7,704 Cab Vi 3 : 
f ; i i ; Vicksburg 8,205 
oH Chee. g me ic Frio, Olig : : S | Por 7,025 Vicksburg 7,445 
a |a x Mio and Frio, Mio, Olig | S | Por 1,406 40 | DS | Vicksburg 7,903 


7 
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TABLE 1.—(Continued) 
eeeeeeeeEeFSFSFSFSFSFesFsSseee*_ OI! OOWDCOO.,O vr ee ow 
F . Number of Oil Wells Producing? 
OR Srotactson and/or Gas Wells’ | - Dec. 1944 
Year ‘ a 
of Total Production, Bbl.¢ 1944 Oil ; 
Field, County Dis- . 
cov: Com- 
* Area 
8 *Y | Proved, ’ lee 3 3 Gas 
E Acres’ | ToKod | During | orig | =| & 4 
z of 1944 1944 a\3 4 BS 
© | 5 | sa 
4 Cafe 2 Fe 3A : 
55} Danbury, Shallow, Brazoria...... 1934 480 1,040,503 Sy ey 33 4 { 3) 
56] Danbury, Deep (5G55), Brazoria. ./1942 | Inc. above 405,126 220,992 7 0 
57| Dickinson, Galveston............- 1934 2,700 9,210,102 538,269 127 Zz z 38 16 Iz 
58] Double Bayou, Chambers....... .|1943 1,500 00,264 £ 3 a} 2 as-Cond. E 
59] Dyersdale, Harris...... .. {1940 1,200 2,093,679 701,939 63 9} 2 51 12|.0 
60) Ei Campo, Wharton.... . 1944 120 25,605 25,605 3 3 0 3 0 0 
61] East cork e win ge .../1940 Abd. 1,211 1 0} 60 0 0!| 0 ; 
62] Esperson, Liberty...... ...|1929 1,600 8,653,941 6n528 f 118 = { 25 | 38] zx } 
63] Esperson, Soult, Liberty.......%. 1939 | Inc. above 1,572,209 265,523 23 0} « | 
64) Eureka, Harris................. 1934 900 4'364, 246 471,254 39 Oo} z 7 18| « } 
65 Fairbanks, Ae oot ktasians os: 1938 4,000 16, 830, 632] 2,837,079 309 z | 264 30] z 4 
66] Fannett, Jefferson rv aeen Helcis oi 6 1927 6,478,004 1,605,222 69 7 23 12] z 
67] Fig Ridge, Chambers............ 1940 1,500 3,587,453] 2,471,546 53 z 53 0| z 
68] Fishers Reef, Chambers.......... 1940 100 138,593 47,368 2 0 0 2 0! 0 
69] Fostoria, gril Usvnelse saur< 1942 40 8,238) 940 1 Oo} 0 0 1 0 
70) Fred, Tyler Ko ecobites 260 135,642 45,995 3 0 0 3 0 0 
71 Rrclsbire, Colorado.............. 1944 1 i) 30 1 0] 0 
72| Frendswood, Harris............. 1937 4,000 44,979,851) 20,901,803 215 0} =z | 204 3] 0 
73| Garwood, Colorado Wa atpnsabewiaie wha 1932 Abd. 6, 19 z 5 Oi, .@ 0 0| 0 
74| Gillock, Galveston..............- 1935 2,250 11,180, ae 1,364,387 99 1 68 23 4 
75} Glasscock, Colorado............. 1944 40 z 1 1} 0 1 0] 0 
76] Goodrich, Polk: ..co.cae. sc 000s 1941 12 68,941 11,688 3 0} 60 0 3| z 
77| Goose Creek, Harris............. 1907 1,200 79,663,828 416,363 914 0} =z 9| 64 
78] Green Lake, Galveston..........- 1936 225 139,597 14,108 ll Qj’ = s 1-2 
79| Gulf (Big Hill), Matagorda....... 1904 Abd. 211,000 0 8 0; 0 0 0] 0 
80] Halls Bayou,* Brazoria.......... 1942 T/Abd, 19,197 2 Oj z 0 0; 0 
81] Hamman, Matagorda............ 1936 1,100 4,686,685 335,692 30 0; oz 3] 16] z 
82) Hampton, Hardin............... 1942 40 46,960 20,767 2 Oo; z 1 0|] z 
83] Hankamer, Liberty.............- 1929 400 6,964,623 292,598 50 | 2# 8} 21| «z 
84) Hardin, Liberty.............000- 2,750 11,260,283} 1,279,353 175 Oo} z 52} 721 ¢ 
85} Hastings, Brazoria 5,800 85,687,396) 22,166,572 693 « Oo} z | 648] 31] 2 
86) Hawkinsville, Matagorda tale Abd. 2,000: 1 (en 0 0; 0 
87| High Island, Galveston exe 320 20,530,251 847,506 139 i 16} 42) z 
88] Hilje, Wharton...... 750 800,241 172,159 18 1) e 8|° 2 
89] Hitchcock, Galveston 250 1,389,271 185,437 15 0) ae 6 7\| 2 
90] Hockley, Harris Abd. 16,000 0 4 o| 0 0 0! 0 
91] Hoskins Mound, Brazoria........ 1906 Abd. 32,000 9 o| 60 0 0; 0 
OA Ell Lhe ty... ss ccles!siep'e.s » e'pic'ne 1918 875 99,563,702) 1,630,716 823 ee 4 12} 52) 0 
93| Humble, Harris................ 1904 2,350 129,159,065 801,134 1,827 10] -°31'>12 1 390°) <6 
94) Hungerford,* Wharton........... 1944 0 Gas 1 a: 0 0| 1 
95] Jackson's Pasture,* Chambers. .... 1943 x 15,621 10,176 7 5 2 0|] 5 
96| Joe's Lake, Tyler.........0.000.. 1937 | 2,350 4,198,193] 384,998 46 | o| 2 | 29| 13 
97| Joyce Richardson,* Harris....... 1940 500x 277,191) 148,713 8 Sika 8 0; « 
08) Katy," Waller; .'. 00:6 face sesees 1938 | 13,500z 347,897 34 13 
99 Katy’ (North), Waller........... 1943 1,000z 249,059} 194,061 15 11 0 
100] Kirby, Liberty..........0s-00005 1943 400x 333,726] 278,788 18 14] = 8 0| z 
101) Kubela, Wharton................ 1936 650 1,732,101 200,874 21 Oo} 2 5| 13] 0 
102) La Belle, SOHEON shire 7 vie + 1937 900 1,175,767] 345,682 12 4) 0 7 1] 2 
103] Lakeview Gas Field,* ig hte .|1986 60 z z 3 0} oz z zie 
104] Lake Creek, Montgomery... . |1941 1,000 805,594 44,290 18 6| 2 1| z 
105] Lane City, Wharton............. 1944 40 z z i 1} 0 1 0; 0 
106] League City, Galveston........... 1938 740 4,213,678} 1,116,547 37 0} « 27 z 
107] Lissie, Wharton..............0.5 1940 500 6,657 2 1] 2 z : 1 
108] Livingston, Cockfield, Polk....... 1930 1,800 8,234,223} 472,110 llbz | 16] = 3] 65) z 
109| Livingston, Sparta........0..... 1942 |Incl.above| " 72\578| 38,122 | Incl. above 41 0] 
110} Livi GOOESRPaie a's ives os 1942 | Incl. above 146,100) 119,155 | Incl. above 7 Ly 2 
111 Tankrideos BYOSQAG Saks 5 oa5%t 1937 1,900 5,241,591 693,622 49 35 8| z 
112| Lost Lake, Chambers..........0. to29 |{ 401) 1,038,618] 1,188 18 n} sey 6 Leos 
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ean 
iS) 
ioe) 


oe. Character D Zone Tested 
essure, Lib. tn ; : eepest Zone Tested? 
ana Ta. of Oil Producing Formation to End of 1944 
' 
he H a iy 
| Initial 3 Ay Name and Age/ 5 EI BA iC 
; 2 ~ ‘Be e N: 
3 B lel se | 38 &| eB) S82 | £2] 2 ne a 
A Rg] #3 | 2 2/$0| 2be | 8/2 4 
ws! Ss Pe a 5 Sy| pag 8 ° we} 
el EF lg| 6? | ae a | é#| BS | 24/8 g 
55 DO oh 01 Yao Miocene, Mio 8 | Por) 1,600 | 12 | DS ‘ 
56 2 |z |0 | 22-28) 2 { Frio, Olig § | Por| 4465 | 20 |DS \ Erio 9,762 
57 2 | 2 | 0| 87 z Frio, Olig S | Por 7,800 20 D | Frio 9,199 
58 or ee a Ol z Frio, Olig S | Por| 7,525 z | DF| Frio 9,227 
59 S|) eo} O} 22 0.04 | Frio, Olig 8 | Por| 4,050 15 | D | Yegua 8,515 
60 ee ee OF YSa. x Frio, Olig S | Por| 6,150 Vicksburg 7,715 
et z |2 |0| 55 . Cook Mt. : Por 8,070 10 Bs Cook Mountain | 8,461 
P £ , io and Olig ‘or A z . 
63 #3) | Of 21-41 { 0,04 | Yegua and'Cook Mt., Boo | 8 | Por| 7.341 | 20 | Dp| § CoO Mountain’: | 10,505 
64 2 |e | 0) 387-61! 2 Yegua, Koc S | Por 7,662 25 | DF| Cook Mountain 9,038 
65} 3,000 | z | 0! 39 z Yegua, Eoc § | Por 6,505 20 | AF| Cook Mountain 9,740 
66 540 | 2 | 0} 26-38) z Mio and Frio, Mio, Olig | § | Por} 38,250 |20-250) DS | Vicksburg 0,595 
67 2 |2 | 0) 32 0.07 | Frio, Olig S | Por 8,214 60 | DF] Frio 9,209 
68 z z 0} 32 z Frio, Olig S | Por 8,962 5 D | Frio 9,952 
69 az |a2 | 01 39 x Cockfield, Hoc 8 | Por| 5,790 4 az | Wilcox 11,794 
70 x z 0} 39 z Wilcox, Hoc 8S | Por 8,180 15 D | Wilcox 8,500 
71) z|}a2 | 0} 55 x Wilcox, Eoc 8,177 Wilcox 10,774 
72). 950 2 0} 30 0.07 | Frio, Olig S | 30 5,488 150 D | Vicksburg 8,450 
73 a |a | 0) 44 x Frio and Yegua, Olig, Eoc| S | Por 4,021 |15-30 | D | Wilcox 10,536 
74| 1,250 = 0| 37 z Frio, Olig § | Por 8,300 15 D | Frio 9,463 
75 xg \ a. | 0) 51 ae Wilcox S | Por] 9,203 30x | x | Wilcox 10,516 
76 z |a2 | 0) 32 z Cockfield, Eoc S | Por| 4,030 5 | D | Wilcox 9,966 
77 z | 0} 20-36] 0.08 | Plio, Mio, Olig S | Por 1,000 10 D | Vicksburg 6,975 
78| 1,300 | x | 0| 22-52) z Miocene § |22-25] 2,712 10 | DS | Oligocene 9,636 
79 e |e | 0\- 2 zt Cap rock and Miocene { ae \Por 862 z | DS | Oligocene 4,586 
80| 8500 | 2 | 0| 47 2 Frio, Olig 8S | Por 9,737 22 D | Frio 13,253 
81 800 | z | 0| 37 Fd Frio, Olig 8 | Por 8,182 10 D | Frio 10,497 
82 z |z | 0} 40 0.07 | Cockfield, Hoc S | Por| 6,952 2 z_| Cockfield 7,018 
83 424 | a2 | 0| 18-32) z Mio and Frio, Mio, Olig | S | 20 2,407 29 | DS| Vicksburg 7,891 
84 900 2 0| 37-56) 0.07 | Yegua, Koc S | 30 7,547 10 D | Yegua 8,110 
85) 2,740 | « | 0} 30-383) xz Frio, Olig S | 30 5,157 | 200.) D | Vicksburg 8,793 
86 2002 )-a4 | 0) — x Miocene S | Por| 5,150 10 | DS} Oligocene 6,905 
87 a |2 | 0) 31 x Miocene S§ | Por | 1,500 40 | DS} Oligocene 7,179 
88 ze |a | 0) 25 x Frio, Olig S | Por 5,220 10 D | Frio 7,004 
89 800 | z | 0| 29-381) =z Miocene 8 | Por| 5,134 12 | D | Frio 12,588 
go] 2 [2 {ol 22 | 2 |CaprockandOlig {| ¢&,|}Por | 1,800 |. 30 | DS) Yous 7,754 
91 ze |2% | 0) 21 x Miocene § | Por 600 23 | DS} Miocene 4,126 
92 az | a | 0| 17-39} 0.06 sae oe ee aud § | Por 400 63 | DS} Cook Mountain 9,669 
00) ., Mio, Olig, Koc 
93 z |a | 0| 17-45) Cap, Mio, Frioand Yegua,| § | Por 700 |4-200| DS} 8,686 
io, Olig, Koc 
94 z |z | 0| Gas Miocene S | Por} 3,026 25 z | Yegua 8,501 
95 zia2i|0 z Frio, Olig S | Por} 8,082 20 | DF| Frio 9,994 
96| 1,425 40-47) zx ilcox 8 30 D | Wilcox 9,014 
97 a |a | 0} 42-58) Yegua, Hoc § D | Yegua 7,617 
98 0 Yegua, Hoc 8 D | Wilcox 11,078 
99 0 Yegua, Hoc § D | Wilcox ‘ 11,078 
100 ze |e iO nay] 2 Yegua, Hoc 8 DS | Cook Mountain 9,518 
101 2 |e |0| « z Frio, Olig s D | Frio 6,260 
102 2 |a2 | 0| 37 0.06 | Marginulina, Olig 8 D | Frio 10,147 
103 gz |az | 0) 24 z Miocene 8 z | Cockfield 7,607 
104 ay io) 0661 0.04 | Wilcox, Hoc 8 D | Wilcox 13,330 
105 z |a | OP 26 uy) Frio, Olig Ss a | Frio 6,515 
106] { on « |0| 40 | 2 | Frio, Olig S D | Vicksburg(?) 11,402 
107} | z | 2 | 0| 58 | 2 __ | Yegua, Koc g 2 | Wilcox 10,116 
108 700 | xz | 0} 40 0.05 | Cockfield, Koc 8 D | Midway(?) 11,023 
109 we \-e >| 0) 2 0.05 | Cook Mt., Eoc s D | Midway(?) 11,023 
110 gz \-¢-)0| 2 Fo Wilcox, Hoc 8 D | Midway(?) 11,023 
111} 2,100 | 7 | 0} 26 0.01 | Frio, Olig 8 DF | Vicksburg 9,684 
112 a2 | a | 0| 22 z Frio, Olig 8 DS | Frio 7,471 
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. . Number of Oil Wells Producing? 
Oil Production and/or Gas Wellsf Dee. 1944 
Year 7 
of Total Production, Bbl.¢ 1944 Oil 
Field, County* Dis- 
cov- Com- 

* Area 

5 TY | Proved, Leer 3 | Gas 

| Acres? To End During of 1944 = g eo ces 

Z of 1944 1944 3 9 lees 

o a 5 ss 

5 8 |2|e/2 

113} Louise, Wharton... ..c. cee. e. os 1933 1,600 4,610,288 350,496 52 0 is 3 29 | 2 
114| Lovells Lake, Jefferson........... 1938 3,100 8,225,831} 1,896,114 111 10 | 0 | 107 4 ee 
115] Lucky, Matagorda............... 1941 540 218,281 96,899 4 0|;0 3 0| z 
116} Magnet-Withers, Wharton........|1936 9,000 18,590,840) 3,142,197 256 0 | 203) 53) 2 
117| Magnolia, Montgomery..........- 1941 Abd. ,682 0 3 0/0 Ole OO} e 
118] Manvel, Brazoria............... 1931 1,800 28,950,122} 3,041,254 195 0 | 2 90:5] 71 | & 
119] Markham, Matagorda........... 1908 270 9,305,581| 360,619 1652 2 |2 14| 25] 2 
120] Martha, Liberty...............4- 1939 500 812,374 161,311 12 0 0 3 9 0 
121| Mayes, Chambers............-.. 1944 40 z z 1 A a 1 0. =O: 
122| Menefee Gas Field,* Wharton... .|1943 0 0 1 0 |0 0 lito | 
123] Mercy, San Jacinto............. 1942 2,500z 2,166,289) 1,100,931 38 0 0 36 2 x 
124] Millican Gas,* Brazos........... 1942 0 0 0 1 1 10 0 O(71 
125} Moore’s, Fi. Bend............... 1926 300 4,219,714 56,795 36 1 x 1 9 = 
126] Moss Bluff, Liberty.............. 1930 Abd. 179,000 0 5 0 |0 0 0; 0 
127) Mykawa, Harris................ 1930 350 4,871,098) 105,142 45 1 = 1 29 z 
128] Nada, Colorado.) <2. .....0.00005 1944 640x x x 3 3 10 2 0} 4d 
120} Nash Fi cBendett tases oc 1926 bd. 1,664,811 0 26 0 z 0 0 0 
130} Needville, Ft. Bend........+..... 1942 380 98,678 34,899 13 8.2 5 1 4x 
131] Nome, Jefferson..).....000-5.0%+ 1936 750 4,056,218 545,728 44 Ye 4) 29) Is 
132) No. Bay City, Matagorda........ 1942 400 558,783 381,775 15 10 | 0 15 1} oa 
133] No. Beach Creek, Hardin........ 1944 40 z z 1 i oO 1 0 tee 
134] No. Dayton, Liberty............. 1905 1002 2,374,761 1,790 64. Lat are 0 2 2 
135] No. Houston, ‘Harris............ 1938 1,000 389,966 49,165 7 472 4 Oe 
136] No. Louise, Wharton............. 1948 100z x x 2 1 idke = 2\| 2 
137| No. Lovells Lake, Jefferson....... 1944 40 r z af as) 1 0] 0 
138] No. Markham, Matagorda........ 1938 44,204 0 |e 3 1 0 lee 
139] No. Markham, Carlson.......... 1941 1,350 291,515 208,806 39 CANS 4 Oere 
140] No. Markham, Cornelius......... 351,483} 1,458,702 Ce: 34 Oye 
141] No. Winnie, Chambers........... 1944 160 x z 4 4/0 3 0 ed 
142] No. Withers, Wharton........... 1936 5,500 8,171,896) 3,566,416 147 26 x 128 re z 
148] Old Ocean, Brazoria. . ... 41984 10,700 28,909,837| 5,516,020 128 10 | 2 120 1 = 
144| Orange, Cow Bayou, Orange... Eee 1913 400 33,270,399 98,112 328 (i ae 3 On") 85.1 & 
145] Oyster Bayou, Chambers......... 1941 1,400 3,665,716) 2,268,672 20 0 z 20 0 x 
146| Palacios, Matagorda............. 1937 |{ E01) 162,872) 3,174 Biche ham | ah. coe 
147] Pickett Ridge, Wharton sentaaeceat 19385 1,200 4,412,088 525,447 51 Tz 13 32 z 
148) Pierce Junction, Harris.......... 1921 350 36,618,431 470,909 201 1 lz 10 | 53 x 
149| Pinehurst, Montgomery.......... 1948 40 7,161 45,146 1 010 1 0: [ee 
150] Pledger, Brazoria. .............. HS Abd. 17,000 0 13 0 |e 0 TS a 4 
151] Port Neches, Orange............. 1929 300 5,862,461 191,699 21 6) | 22 Wil She 
152} Racoon Bend, Hockleyensis, |1927 19,263,993 469,745 0 |.z UF aye ee 

Austin- Wallet... oc. cccsehevas 1,600 250 

153] Racoon Bend, Cockfield......... 1934 12,515,668) 3,230,478 0 12 42) BL ee 
154) Ramer’s eae Malerivahe vetoes kt 1942? 80x 80,478 80,478 2 0 | 0 2 Os 9 
155| Ramsey, Co lorado ie seabhea nisisiharen 1943 100 1,2 il 0 z x 2 x 
156] Red Fish Reef, Chambers........ 1940 1,060 2,261,339 708,844 20 VE? 14 Oe 
157| Rockland, Jasper TF en RS EAT 1928 40x 43,704 £ ll 12 x 2 re 
158] Rosenberg, Ft. Bend............. 1939 T/Abd, 24,271 0 2 0.10 0 0] 0 
159) Rodslyy, (Harrialccyi isnot 1938 402 51,533 1,409 1 0°| 0 1 0; 0 
160} Rowan, Brazoria................ 1940 460 973,290) 388,007 9 Sa) 8 0| 0 
161] Sabine Pass, Jefferson........... 1941 Abd. 19,218 0 2 01/0 0 0| 0 
162] Sandy Point, Brazoria........... 1937 80 375, 232 30,216 11 OG 0 3] 0 
163] Saratoga, Hardin............... 1901 500 30,395,321 187,825 779 0 le 0} 211) @ 
164) Satsuma, Harris................ 1986 600 987,264 160,514 19 es 7 5: ez 
165] Seabreeze, Chambers............. 1936 700 1,633,034 510,196 23 8 | a 12 0.2 
166] Sealy, Austin........... Fic tet a 1942 40 z x 1 0 4 z we ee 
167| Segno, Deep, Polk............... 19388 2,100 6,040,003 989,021 84 3 ie 389 | 25.| 2 
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wal 
to 
On 


i ae 
i | Line Number 


here tk Character D Fone Tested 
ressure, Lb, pe ; * eepest Zone Tested? 
sorta, Bit of Oili Producing Formation 40 End of 1944 
o 
oO . 
8 4 3 2 
ie 2 * s 2, bo Z, x) 
Initial = ee | x Name and Age? 2 = as zg 2 Pein Name iF 
a fy > S$) s8| Soe |e] 8 I 
aa 3 2S |g 3120 Soe Ne a 
wS/3| 32 | 25 Bros (aces. | Spats By 
£*|8| 5? | 2° é | E*| aS | £4 | 8 : 
pete z 0| 26-38) « Frio, Olig 8S | Por 5,135 15 D | Vicksburg 8,271 
1,850 x 0} 26 0.05 | Frio, Olig 5S | 30 7,118 22 D | Frio 8,458 
x x 0} 39 z Frio, Olig § | Por 8,833 10 D | Frio 10,500 
2,350 | 2 | 0) 26 x Frio, Olig S | Por | 5,490 20 | AF | Vicksburg 9,200 
z | a | Ol 57 x Wilcox, Eoc S | Por 8,448 10 | D | Wilcox 10,008 
wae | Ol 26 x Mio, Frio, Mio, Olig § |22=28) 3,990 25 D | Vicksburg 7,957 
z |« | 0| 25-40| 2 | Caprock, Mio ce \Por 936 | 20 | DS| Vicksburg 8,581 
3,509 | x | 0} 41 x Yegua, Hoc 8 | 30 8,100 5 D | Yegua 9,109 
z z | 0} 40 FA Frio, Olig S | Por 8,166 20 | DF| Frio 9,994 
a |e | Q| Gas Frio, Olig S | Por 4,540 10 | D | Frio 4,600 
% | @ °}.0) +38 0.04 | Wilcox "| Por 8,250 20 | D_ | Wilcox 14,004 
Ges OF Gas Wilcox S | Por 3,342 6 | DS} Cretaceous(?) 1 on 
Sti 
Drig. 
375 | 2 | O} 22-51) =z Mio, Frio, Yegua, Mio, § | Por 1,265 25 | DS} Cook Mountain 10,104 
Olig, Eoe 
ee jOr “zs x Cap rock, Olig s| a \ 800 33 | DS| Vicksburg 7,375 
Goae. Ol 27. x Mio, Frio, Mio, Olig 8 | Por 4,100 30 | DF} Yegua 8,012 
ze 2 01.52 x Yegua S | Por 6,512 x az | Yegua 7,087 
ze We 20) 23 x Mio, Frio, Mio, Olig S | Por 3,700 60 | DS | Vicksburg 7,965 
Bae 0) x Frio, Olig § | Por 5,176 D | Yegua 11,132 
2,550 | a | 0} 27 0,25 | Marginulina, Olig § | Por 4,775 12 | DF| Vicksburg 9,045 
@ |e 4 0) 35 x Frio, Olig S | Por 7,864 10 | D | Vicksburg? 9,500 
Selah Ol- 35 x Cockfield, Yegua 8 6,230 x | Wilcox 10,218 
a |a | 0] 22-33) z Cap rock and Miocene §-L so, \ 400 z | DS| Vicksburg 5,700 
ee eon Ol 2a x Yegua, Hoe S | Por 6,795 10 | D | Yegua 7,940 
weet Ol. ee x Frio, Olig § | Por 4,088 5 z | Vicksburg 6,007 
a |a@ | 0}- 29 z Frio 5 7,176 D_| Frio 9,963 
Frio, Olig Frio 9,010 
3,450 EA 0} 36 Fi | Frio, Olig 8 | Por 7,702 20 D se ee 
‘rio 010 
z |a | 0} 38 x Frio, Olig S | Por] 8,757 DF | Frio 11,696 
0 |a | 0} 26 x Frio, Olig - 8S | Por 5,490 20 | AF | Vicksburg 9,200 
4,700 x. 0| 52-68} « Frio, Olig S | 27 8,636 200 D | Oligocene 14,378 
az |a | 0) 20-42) z Mio and Frio, Mio, Olig S | Por 2,500 30 | DS| Frio 7,550 
ga | 0} 36 t Frio, Olig S | Por 8,250 20 D | Frio 8,835 
z 0} 54 x Frio, Olig § | Por 7,830 15 D | Frio 11,337 
2,053 x 0} 26 z Frio, Olig : § | 33 4,596 15 A | Jackson 8,888 
a | az | 0}. 21-41) « Mio, Frio, Vicks, Mio, Olig] § | Por 3,142 45 | DS | Jackson 7,165 
Lok sali Nan) x Wilcox, Eoc S | Por 8,760 22 xz | Wilcox 11,921 
2,450 | 2 | 0} 56 x Frio, Olig § | Por} 6,580 z | D | Oligocene 9,096 
az |az |-0| 25 0.06 | Mio, Frio, Mio, Olig §_| Por} 3,150 40 | DS| Vicksburg 7,667 
275 | a | 0} 26 x Hockleyensis, Hoc 8 | Por | 3,149 30 | D | Wilcox sn 
1,800 | a | 0} 33 x Cockfield, Eoc § | Por D | Wilcox : 
az |a | 0| 46 x Yegua, Hoc § | Por 5,397 10 z | Wilcox 8,454 
ce oO} Se x Wilcox, Eoc 8 | Por 8,320 20 z | Wilcox 10,505 
z-| a | 0| 35-57) « Frio, Olig § | Por || 8,796 15 z | Frio 11,008 
a |a | 0| 21-35) Yegua, Hoc S | Por 1,275 6 F | Cretaceous _ 10,363 
2 | 2 | 0| 55 & Yegua, Hoc S | Por 7,713 10 | D | Cook Mountain 8,530 
1,800 | « | 0} 39 () Yegua, Hoc S | Por 6,947 10 a | Yegua 7,495 
z |a | 0| 40-53) « Frio, Olig § | Por] 8,538 18 | DF| Frio 10,010 
ze \|« | 0} 27 x Miocene S | Por} 4,053 7 x | Miocene 7,097 
2,680 | z | 0| 46 x Marginulina, Olig § | 30 6,480 3 D | Vicksburg 8,943 
Serr dea) Ol] lz-2dle x Cap rock, Mio, Olig - oe 500 D$ | Cook Mountain 7,461 
3,100 | x | 0} 42-45) a Yegua, Hoc § | Por 6,803 AF | Cook Mountain 8,050 
3900 |z |0| 40 | z | Frio, Olig § | Por | 8,105 D | Frio 9,929 
z |« | 0) 49 x Wilcox, Hoc S | Por| 8,724 x | Wilcox 11,507 
950 | 2 | 0} 37 0.05 § | 17.5} 8,190 D | Wilcox 11,734 


Wilcox, Eoc 


526 


oil. This discovery has possibilities of con- 
siderable importance, since it is associated 
with the large Jackson’s Pasture structure. 

Undesignated, Chambers County— Wynn 
Crosby Drilling Co. et al. completed their 
No. 1 Mays-White on July 10, 1944, as 
a gas-condensate well in a Frio sand, 
through perforations at 8828 to 8836 ft. 
This discovery is not considered important. 
No other development was attempted 
during the year. 

Nada Field, Colorado County.—Ohio Oil 
Co. completed the No. 1 C. W. McDermott 
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Jan. 30, 1944, for 98 bbl. of 52.2° gravity 
condensate, and approximately 1o million 
cubic feet of gas from a Yegua sand at 
6512 to 6520 ft. through }4-in. choke. Gas- 
condensate ratio was 100,510 to 1. Two 
other gas-condensate wells were completed 
during the year. 

Columbus, Colorado County.—Cities Serv- 
ice Oil Co. et al, dually completed No. 1 
C. K. Gay March 24, 1944, in Wilcox 
sands. It flowed 35 bbl. of 45.8° gravity 
condensate from perforations at 7667 to 
7670 ft. through 1¢-in. choke; tubing 
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Oil Production 


Number of Oil 
and/or Gas Wells’ 


Wells Producing? 
Dec. 1944 


Total Production, Bbl.¢ Oil 


Field, County Laer 

he 

3 Gas 

g To End 31% 

S of 1944 ails 4 

2 =| 3S 
a 6 |2| 2 |35 
168) Segno, Shallow. . . Geese slaisie sles es 3,484,605 394,442 0 |0 24) 14) « 
169| Shepherd, San Jacinto........... z Os 0 0] 0 
170| Shephards Mott, Matagorda...... 0 0 |0 0 Oo] 0 
171) Sheridan, Colorado..........+..+. 1 48,051 6 | 0 5 0] Is 
172) Silsbee, Hardin..............005 679,407 (es ae 2 19 | 20| =z 
173| Smith Point, Chambers.......... i 77,612 5 jz 4 Ook 
174| Sour Lake, Hardin.............. 81,384,748] 536,062 0 |z 14] 120] =z 
175| South China, Jefferson........... 1 922,140 250,846 0 |z2 9 45\<s 
176) South Cotton Lake, Chambers. ... 3,558,074 342,988 0 |z 10.1}. 20.\e- 2.2 o 
177) South Houston, Harris.......... 1 10,852,335] 1,838,026 0 jz 64] 25] 2 
178) South Liberty, Liberty........... 16,285,778 111,820 lie 2] 86) =z 
179) Spanish a Wharton......... 0 Gas z 
180 Spindletop, Jefferson............ 127,733,748 341,334 0. |s Ah AVG eee 
181| Splendora, Montgomery.......... 1,000 0 |0 0 0] 0 
182| Spring, Harris...............005 z z 1 | 0 i 0; 0 
183} Spurger, Tyler..........00.0000% 89,025 36,180 0|0 1 0o| 0 
184) Stowell, Jefferson..... Arey eur ate 6,584,730} 5,490,209 32 | 0 76 4| 32 
185) Stratton Ridge, Brazoria......... 000 0 0/0 0 0| 0 
186] Sublime, Colorado............... z z p US i) 1 0; 0 
187| Sugarland, Ft. Bend............. 36,134,875) 3,091,045 0 |z Slo nivel ee 
188} Sugar Valley, Matagorda......... z x 1 fe Shut in 
189] Thompson, Ft. Bend............. 72,300,998] 13,548,907 1 jez 299) 42| z 
190| Tomball, Harris 29,920,143} 3,740,630 6 | @ | 257] 190] z 
191| Turtle Bay, Chambers. .. . 8,474,946 473,462 0js 26} 10} 2 
192| Turtle Bay, East, Chamber 82,432 2 4} 0| 2 
193) Village Mills Field, Hardin z 11/0 1 0| 0 
194] West Aldine, Harris 7,380 0 |a ‘z z| 2 
195] West Beaumont, Jefferson. 5,978,828 0 |z 23} 30] z 
196) West Columbia, Brazoria... 95,922,656 2. Ace 91 59 | 0 
197| West Conroe, Montgomery....... 81,711 0/0 1 0| 0 
198] West Garwood, Colorado......... 132,085 lve 3 0; z 
199] West Orange, Orange............ 3,743,258 0 |2 8| 29] 2 
200} West Port Neches, Orange....... 1,633,784 Oaliz 14) 18]. z 
~ HES tek Mente tr gt Sorsee GL (70 0 22 

illow Slough, Chambers......... ; ; 0 

203] Wilson Creek, Matagorda........ 214,264 0 " : - : 
204] Winnie, Jefferson............... 940,294 0/0 1 (at Vee 


22,226 
178,522,639 
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pressure 1800 lb.; gas-condensate ratio, 
15,700.11. From perforations at 7302 to 
7314 ft., it flowed 7o bbl. of 55° gravity 
condensate through 14-in. choke; casing 
pressure, 2100 lb.; gas-condensate ratio, 
33,800 to 1. The discovery well was 
bottomed at 8037 ft. in Wilcox. There was 


-no further development during 1944. 


Frelsburg, Colorado County.—Sinclair- 
Prairie Oil Company’s No. 1 A. J. Thomp- 
son was dually completed July 16, 1944, in 
Wilcox sands at: (1) 8177 to 8182 ft. for 
73 bbl. of 54.8° gravity condensate through 
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14-in. choke, with a casing pressure of 
2090 lb. and a gas-condensate ratio of 
41,781 to 1; and (2) 9288 to 9294 ft. for 
59 bbl. of 59° gravity condensate, tubing 
pressure 700 lb. and gas-condensate ratio 
of 12,458 to 1. Total depth was 10,220 ft. 
No other wells were drilled during 1944. 

Glasscock, Colorado County.—Sinclair- 
Prairie Oil Co. completed its No. 2 C. G. 
Glasscock Dec. 9, 1944, in the Wilcox 
section, through perforations at 9203 to 
9208, 9216 to 9221, 9233 to 9238, and 
9274 to 9280 ft. Initial production was 
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eset Character Producing Formati Deepest Zone Tested? 
per Sq. In. of Oil* : 1 to End of 1944 
FS g 
2 pe 
soa ay 2. to & 
Initial a a . Name and Age# < ~ | eek Ee Name I 
a B| al ose | 24 | 2 ue 
a |s| BE | 88 $|28| 23" | = | 5 8 
ee = a | 3s aes =e + a 
es|8| a. | SS El es] ats | SP] 2 3 
27|8| 6? | a® 6} c5| SoS | as] s a 
1,450 | 2 | 0| 36-44 Cockfield, Eoc 8. | Por 5,150 10 D | Wilcox 11,7384 
z |,2 | 0) 56 z Wilcox S | Por 8,215 r az | Wilcox 8,590 
ein eee Olen. a z Mio and Frio, Mio, Olig § | Por] 3,843 z | D | Frio 9,210 
g | a | 0| 34-57) « Wilcox, Eoc § | Por 8,133 30 | D | Wilcox 11,497 
574 | 2 | O| 36-48) a Cockfield, Eoc § | Por 6,845 20 D | Cook Mountain 7,778 
t- \o% 10 Frio, Olig Frio 10,004 
z | az | 0} 16-31) 0.11 | Yegua, Mio, Olig, Eoc S-|sPor 500 | 100 | DS} Yegua 7,914 
x x 0| 37-52) 2 Frio, Olig 8S | Por 7,491 30 D | Frio 8,785 
1,050 | x | 0) 30-42) z Marginulina, Frio, Olig S | Por 6,409 z | DF| Frio 7,007 
2,085 x 0} 20-25) =z Mio and Frio, Mio, Olig Ss | 30 3,845 75 | DS| Cocktield 9,474 
z |x | 0| 21-47] 0.06 | Mio, Olig, Eoc § | Por 700 | 100 | DS} Cook Mountain 10,066 
1,300 Gas x Miocene § | Por 2,910 30 | D | Yegua 8,183 
a |a@ | 0} 25 x Cap rock, Mio, Olig § | Por 800 69 | D | Frio 7,382 
2,000 | | 0| 69 £ Cockfield, Koc § | Por 5,828 12 | D | Wilcox 11,023 
eh 2} 0). 238.384) 9.2 Cockfield, Hoc § | Por 6,244 D | Yegua 6,450 
gle WO) 6% x Cockfield, Eoc § | Por 4,685 19 D | Wilcox 7,759 
az % 0} 35 0.02 | Frio, Olig S | Por 7,500 50+| DF} Vicksburg 12,505 
xz |2 | 0) 32 x Miocene S | Por] 4,300 10 | DS| Oligocene 9,267 
a2 |a | 2} 48 x Wilcox § | Por 9,500 x z | Wilcox 9,990 
1,570. | « | 0| 28-35) Frio, Olig S | 25 2,500 80 | DS| Yegua 8,575 
eo) eeneOy, <2 x Frio, Olig § | Por ‘A oie D | Oligocene 11,854 
z | 2|0| 25-43) 0.06 | Mio, Frio and Vicksburg,| 8 | 25 4,400 vi 
Mio, Olig #,000 15-80| D | Yegua 11,832 
2,490 E 0| 37-41] 0.04 | Cockfield, Hoc 8 | 25 5,682 10 D | Wilcox 8,955 
2,958 | a | 0} 32 z . | Marginulina, Frio, Olig § | Por 6,550 8 D | Vicksburg 8,497 
Sele aw x Marginulina, Olig § | Por 7 | D | Frio 6,863 
a |a | 0} 69.4) 2 Cockfield, Yegua S | Por 5,794 Yegua 7,006 
z |a | 0} 40 x Yegua, Hoc S | Por| 7,190 3 a | Yegua 7,991 
2 |a | 0O| 26-34) zx Mio and Olig S | Por 4,560 15 D Vicksburg 8,501 
za |x | 0} 28 z Mio and Frio 8 | -Por 354 | 100+| DS| Vicksburg 8,518 
pee ail ae x Yegua, Hoc § | Por| 4,719 z | Yegua 6,016 
zg |} 2 | 0} 52 £ Yegua and Wilcox, Eoc S | Por} 6,104 15 | D | Wilcox 10,012 
a |a | 0} 25 x Frio, Olig § | Por| 5,585 8 | DS| Frio 7,550 
1,850 | 2 | 0) 38 x Mio and Frio, Mio, Olig | S | Por | 3,150 40 | D§S| Vicksburg 7,667 
gz |x | 0) 41 2 Cockfield, Koc § | Por 6,918 5 | D_| Cook-Mountain 7,778 
3,900 2 0| 34-37] 0.07 | Frio, Olig S | 25 8,400 10. | DF | Frio 9,044 
x |e 2) 0, 52 x Frio, Olig § | Por 9,968 28 z | Frio 10,796 
@ || we 0) x Frio, Olig S | Por Vicksburg 11,732 
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84 bbl. of 51.5° gravity condensate and 
1,500,000 cu. ft. of gas through 14-in. 
choke; tubing pressure, 1650 lb.; gas- 
condensate ratio, 18,200 to 1. Total 
depth was 10,516 ft. One other well, a 
dry hole, was drilled prior to the com- 
pletion of the discovery well. 

Sublime Field, Colorado County.—Tide 
Water Associated Oil Co. completed its 
No. 1 D. L. Underwood on Dec. 6, 1944, 
in a Wilcox sand at 9500 to gso5 for 79 
bbl. of 48° gravity oil through 59-in. 
choke; tubing pressure, 715 lb.; gas-oil 
ratio, 18,180 to 1. There was no other 
development during 1944. 

Village Mills, Hardin County.—No. 1 
Hardin County School Land Fee was com- 
pleted Nov. 8, 1944, by Houston Oil Co. 
et al. in a Yegua sand at 5794 to 5808 ft., 
for 23 bbl. of 69.4° gravity condensate 
through 18£,-in. choke. Casing pressure 
was 2150 lb. and total depth, 7006 ft. No 
other wells were completed during 1044. 


TABLE 2.—Summary of Drilling Operations in Upper Texas Gulf Coast 


Important Wildcats Drilled in 1944 


TEXAS GULF COAST DURING 1944 


Beach Creek, Hardin County.—American 
Republic Corporation and Houston Oil Co. 
completed their No. 1 H. & T. C. Fee 
May 16, 1944, in a Cockfield-Yegua sand 
at 6234 to 6352 ft. It had an initial pro- 
duction of 273 bbl. of 36.7° gravity oil 
through a 14-in. choke. Tubing pressure 
was 700 lb., gas-oil ratio, 1774 to 1. Total 
depth, 6650 ft. One other oil well was 
drilled during 1944. Additional develop- 
ment will be required to determine the 
importance of this discovery. 

North Beach Creek, Hardin County.— 
American Republic and Houston Oil 
Company’s No. 1 Olive Sternenberg was 
completed on Apr. 27, 1944, in a Cockfield- 
Yegua sand, for 111 bbl. of 34.8° gravity 
oil and 256 bbl. of salt water. Production 
is from perforations made at 6230 to 6232 
ft. on 144-in. choke. Tubing pressure was 
170 to 210 lb.; gas-oil ratio, 816 to 1; total 
depth, 6542 ft. One other well, a dry hole, 
was drilled during the year. 
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Total : 
County Location, Survey oe ee Pisce ee 
t. 
Dr Chanrtbargi thes otsss arabe tila tater imme lets Sec. 109 8,626 Frio 
A BSIADBLA asda). 'c:. occ eR tioriice BOC enol ne tare F. Valmore 9,519 Frio 
OTTO Sona as Bei chee bn eto ont tebe ose Wm. Bryan 9,994 Frio 
A Chasing es, vs. aeteah Wear ect oy ox Maen decor Bee G. Long 9,265 Frio 
BI CBIOLEMO NS fem semionstPe es 50s cee cree ee ee Johnson & Stafford 7,087 Yegua 
6 8,037 Wilcox 
7 10,220 Wilcox 
8 0,516 Wilcox 
9 9,990 Wilcox 
7,006 Yegua 
6,542 Yegua 
6,650 Yegua 
6,249 Yegua 
9,963 | Beaumont | Frio 
9,002 Wilcox 
7,620 Wilcox 
10,010 | Beaumont | Frio 
7,445 | Beaumont | Frio 
19 §. Castleman 5,727 | Beaumont | Frio 
20 E. T. R.R. Co. #49 6,160 | Beaumont | Frio 
21 J. W. Moore 8,501 Yegua 
22 Henry Bond 10,506 Comanchean 
23 E. M. Millican 16,664 Cretaceous(?) 
F. Valmore 11,566 | Beaumont | Frio 
David Burell 9,905 | Beaumont | Frio 
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Spring, Harris County—FEltex Ltd. dis- 
covered the Spring field when No. 1 
Bender Estate was completed in a Cock- 
field-Yegua sand at 6244 to 6247 ft., for an 
initial production of 140 bbl. of 38.3° 
gravity oil through 1¢-in. choke. Tubing 
pressure was 840 lb.; casing pressure, 10go 
lb.; gas-oil ratio, 250 to 1. Two dry holes 
completed the development for 1944. 

North Lovells Lake—Humble Oil and 
Refining Co. completed the No. 1 “C” 
Jefferson Land Co. Nov. 11, 1945, in a 
Frio sand at 7176 to 7180 ft., for 86 bbl. 
of 28.9° gravity oil through }4-in. choke. 
Tubing pressure was 2095 lb.; casing 
pressure, 2750 lb. S/z; gas-oil ratio, 4440 
to 1. Development is still in progress. 

Ashwood Field, Matagorda County.— 
Skelly Oil Co. completed the No. 1 C. B. 
Granbury Nov. 15, 1944, in a Frio sand, 
for 42 bbl. of 51.7° gravity condensate 
through 3{,-in. choke. Tubing pressure 
was 2350 lb.; gas-condensate ratio, 47,372 


ei 


to 1. The well was bottomed at 10,010, 
still in Frio. There was no other develop- 
ment during 1944. 

Daboval Field, Wharton County.—Amer- 
ada Petroleum Co. completed its No. 1 
Chas. Daboval Oct. 2, 1944, in a Frio sand, 
at 7025 to 7027 ft. for 80 bbl. of 46.7° grav- 
ity oil through 1-in. choke. Tubing pres- 
sure was 2150 lb.; gas-oil ratio, 6470 to 1; 
total depth, 7445 ft. One other oil well was 
completed during the year. 

Lane City Field, Wharton County.— 
General Crude Oil Company’s No. 2 
Security Bank & Trust Co. was com- 
pleted Nov. 24, 1944, in a Frio sand at 
5345 to 5350 ft. for 124 bbl. of 26° gravity 
oil through }-in. choke. Tubing pressure 
was 1090 lb.; gas-oil ratio, 1613 to 1. This 
discovery is associated with the large 
Magnet Withers structure. The General 
Crude’s No. 1 Security Bank, abandoned 
as a dry hole, was also drilled during 1944. 
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| Important Wildcats Drilled in 1944 


Initial Production Pressure, Lb. 
per Day Chieier Per Sq. In. 
Bean, 
Drilled by 3 Wsctigss Remarks 
Oil, Gas, of an Inch 2 : 
Was: Millions Casing Tubing 
Bbl. Cu. Ft. 
1| Standard Oil of Texas 250 \y 1,100 Discovery Smith Point 
2| Sun Oil Co. 154 yy 1,225 2,280 Discovery N. Winnie 
3| Humble 768 Y4 Discovery Mayes 
4| Wynn Crosby Drlg. Co. Discovery Undesignated 
5| Ohio Oil Co. 98 10 Vy 2,325 Discovery Nada 
6| Cities Service Oil Co. a4, (£1 2,100. | 1,800 Dual | Discovery Columbus 
7| Sinclair-Prairie B i 2,090 700 Dual | Discovery Frelsburg 
8) Sinclair-Prairie 84 14% Y 1,650 Discovery Glasscock 
9| Tide Water Assoc. Oil Co. 79 1% 542 715 Discovery Sublime 
10) Houston Oil Co. 23 1864 2,150 Discovery Village Mi 
41| Am. Rep. & Ho. Oil Co. 111 Yy Sealed | 210 Discovery N. Beach Creek 
12| Am. Rep. & Ho. Oil Co. 273° A Sealed | 700 Discovery Beach Creek 
13] Eltex Ltd. 140 \% 1,090 840 Discovery Spring 
14| Humble O. & R. Co. 86 yy 2,7508/1| 2,075 Discovery N. Lovells Lake 
15] Sterling O. & R. Co. 93 334 yy 2,800 2,685 Discovery Hope 
16| Moran Corp. 67 562 560 320 Discovery Word 
17| Skelly Oil Co. 42 2 36 Sealed | 2,350 Discovery Ashwood 
18] Amerada Petr. Corp. 80 ¥% ly Sealed | 2,150 Discovery Daboval 
19) General Crude Oil Co. 124 \% Sealed | 1,090 Discovery Lane City 
20| Seaboard O. Co. 185 Y 925 920 Discovery El. Campo 
21| Superior of Calif. 0. _ we Y Sealed | 1,080 Discovery Hungerford . 
_ 22) Navarro Aus oe Pan ae 
illi . Co. i g oe 25 
ot Beanies Tie. : 48 34 1164 3,800 4,060 New Sand. N. Winnie 
25] Sun Oil Co. 16 200 East ext., Fanncett 
| 
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El Campo Field, Wharton County dry gas daily through a 14-in. choke. Tt 
ing pressure (shut in) was 1350 lb. The dis 


covery well, completed on May 8, dh 


Seaboard Oil Co. completed the No. 1 
W. W. Duson Jan. 12, 1944, in a Frio 
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Fic. 1.—Uprrer Texas Gutr Coast, SHOWING DISCOVERIES OF 1944. 
A map showing all Texas oil and gas districts appeared i in Trans. A.I.M.E. (1944) 155, 460. 


sand, at 6150 to 6154 ft. for 185 bbl. of 
34.6° gravity oil through 14-in. choke. 
Tubing pressure was 920 lb.; casing pres- 
sure, 925 lb.; gas-oil ratio, 454 to 1. Two 
other oil wells were completed during 1944. 

Hungerford Field, Wharton County.— 
Superior Oil Company of California com- 
‘pleted its No. 1 W. J. Hudgins in a Miocene 
sand at 3026 to 3031 for 1,545,000 cu. ft. of 


OIL PRODUCTION IN THE UPPER TEXAS GULF COAST DURING 1944 


—-—-9000' Wilcox 
-9000' Heterostegina 
@ 1844 Discoveries 


was bottomed at 8s5or ft. in Yegua sand. 
No other wells were completed during 1944 
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Oil and Gas Development and Production in North Texas for the 
Year 1944 


By W. G. SINcrair* 


Tue North Texas district incorporated 
in this paper corresponds with the Rail- 
road Commission’s District No. 9, and in- 


cludes the counties of Archer, Baylor, 


Clay, Cooke, Foard, Hardeman, Jack, 
Knox, Montague, Wichita, Wilbarger, and 


-Young.t Table 1, Oil and Gas Production in 
North Texas District, has been changed to 


conform with the nomenclature of pools 
designated by the Commission in order to 


facilitate compilation of the data, since 


most of the companies operating in the 
‘area are coming more and more to recognize 
‘one central authority in the matter of 
naming each new oil pool. 

No effort is being made to discuss the 
‘structural characteristics of the region, 
since it is generally known by oil men that 


most of the oil and gas comes from Pennsyl- 


_vanian, with some of less importance from 


the Mississippian and Ordovician. 


DEVELOPMENT DURING 1944 
There were 1550 wells drilled during 


1944, an increase of 450. Of this number, 
4 677 were completed as oil wells, and 11 as 


_ gassers. 


_ Production increased 1,505,025 bbl.,’ 
making the year’s total 43,172,005 bbl. 


_of oil having an average gravity of 40°. 


Development generally, however, was 
somewhat disappointing. The 47 new 
pools, extensions, or new pay horizons in 
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“Manuscript received at the office of the 
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A map showing all Texas oil an gas dis- 

ie appeared in Trans. A.I.M.E. (1944) 155, 
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old fields, had a combined initial produc- 
tion of only 19,146 bbl. It is estimated that 
these wells added approximately 10,000,000 
bbl. to the reserves. 

The largest single addition to the re- 
serves was in the Caddo conglomerate in 
the Hildreth pool, Montague County. 
During the year, 66 wells were completed 
as the result of three extensions, 1 to 134 
miles west, northwest and north of the 
field. Young, Archer, and Clay were the 
most active counties. Eleven new potential 
oil fields were developed in Young County, 
nine in Archer and nine in Clay. 


OUTLOOK FOR 1945 


In spite of the fact that exploration as a 
whole was disappointing in 1944, prospects 
for increased development are bright for 
1945. 

At the close of last year, 21 geophysical 
crews were operating in the district, which, 
together with the Ohio Oil Company’s 
No. 1 W. R. Ross, a wildcat Strawn dis- 
covery in King County, 14 miles beyond 
the west boundary of district 9, stimulated 
a lease play extending over four counties. 
Two of them, viz., Foard and Knox, are in 
the area incorporated in this report. 
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7. 
TABLE 1.—Oil and Gas Production in North Texas District é 
Oil Production ae ee Els! i 
Year ? : 
of Total Production, Bbl.¢ 1944 4 
Field, County* Dis- ‘rs ° 
z - pie Area om ; 
3 Proved, : Pea hd ORE oS - | 
g Acres? To End During Brag = } 
E of 1944 1944 phe a 3 
5 Ba] 2/3 
se wa ahegin Reel. | 
Archer County: 7 
1 Bars-lekertss cs cieswads ss gaia dena athe eas 1943 80 41,406 29,974 2 1 i 
2 Cooper ee Rac oem dodiens = remo s shila em ape 280 130,801 65,085 ‘c 1 
3 DnB RI phe ocak ceb Losses hee Bape tee ‘ 40 1,910 1,910 1 1 
i Garrett ta. ce tho HA Eee ee chats ech wary ae ares 160 29,846 29,846 4 4 H 
5 Henry sgt cx cioged theaetoke rag tenet anki na yas 260 13,909 13,785 13 6 | 
6 Holliday 160 48,233 41,987 4 4 
7 Hull-Silk-Sikes t 7,500 | 18,962,533 | 4,214,148] 425 1 { 
8 Hull-Silk-Caddo 800 413,488 47,619 16 
9 Maiane oreo ke Bek aes ot Pes oe kia eae een oe 400 721,113 192,063 19 : 
10 Radane Shallow Cc ete nh 2 aE a ; 80 89,983 24,375 5 
11 TAUEO. 8 ted tere esis eased fa eee ered 480 252,489 214,629 15 12 
12 Mankins 500 822,108 146,330 14 
13 Ord sce 120 16,958 15,084 3 2 
14 Scotland 4 660 650,722 154,168 23 1 
15 Scotland Mississippi Lime.................-..2- 000005 1941 160 231,699 73,485 4 
16 Vote Derhel accesses o eines oe oceanside tee 1940 880 469,469 305,781 22 14 
17 Ail other fields sc SvBeg be sad ct oli typists ales atone 1911 | 42,800 | 130,766,505 | 2,492,993) 3,324 80 | 223 
18 Total Archer oun y, ccs aoe ars «ctlesiemis eiegvi oie wna 55,360 | 153,663,172 | 8,063,258] 3,901 | 126 | 224 
Baylor County: 
19 Pendhaw ss pss ease ek hee CORR eee wera 1940 600 273,986 65,103 14 1 
20 Ry Wit Sane de Secnesedi Ougoc dy andy Capeaobmcr it tid 1939 1,600 1,760,871 451,903 35 3 
21 AU Other Wiglde sec ccmcitad promt’ oso being rctintole) tiniest 1924 600 5,205,664 109,592 121 4 
22 Total Baylor County Spy UO A ais Se ARIS Oar es 2,800 7,240,521 626,598 170 8 
Clay County: 
23 Antelopas.. sa ce were ocr be csateeel amc gia es 1939 900 1,866,848 573,909 54 1 
24 Rutslecs Mississippi Lime..................--eaceeees 1941 80 93,356 41,744 2 
25 Burns-Browning 320 202,473 18,524 4 
26 Burnn-Minwar sec dice cscs. csstcccaane oe ie ever Milt 120 131,789 92,877 by eet | 
27 Hialsoll ye, icchoaaiy cre Seceiitain ke Siths alatgiatclb wae st evale atcoletss 500 689,528 161,249 13 
28 Pap O00 eet te ele'a Gan albes 8OS caste Fs cin'g a ate te See 120 264,492 62,936 
29 Sor Miniter Lime. 700 735,996 357,528 13 2 
30 TINUE siosies wah ei once ae 2 Rloay BEG a nent tub ae teh, OMe 40 15,722 2,000 1 
31 New York City Mississippi Lime..................... 1941 360 422,353 146,325, 9 
32 Nowir ork City SUTAWR sds edu cases re cebettes scale 1942 40 6,579 ; 1 
33 Ross tind oss! Dolomites. 620.4... ens. 06 Sika ek ee 1939 960 514,861 88,748 28 3 
34 RORR-WOSbaateieisire a hsle sas vice atns + 09-5 vas wes veel 1944 40 2,429 2,429 1 1 
35 DALIT ee er N Era aerat bis hatnis cie3d la) ask syasisse mtu vo phe Meee Lek 80 21,521 21,521 2 2 
36 StEPHONE IAS Vee ach Marc miei cuansanams whe desiehede| LOSS 80 64,589 33,393 2 
37 SU RIMOM hs cc tWite de Gel delatt se sxeutlath «aha aia eate nee 1942 600 _ 156,448 58,012 10 
38 HE eortageeerig PilIvig eet oy, Oe ute otie Roe eae 1943 200 193,059 184,221 5 4 
39 FAIWOUDRE TIGLUG's agate cee ts AN ab Gk vtec ais Deer 1902 9,660 | 13,660,218 1,431,969} 1,004 | 90] 31 
40 otal Clee. County titer ac odes «,chttieutauelsakes Lee 14,800 | 19,042,261 | 3,278,715] 1,155 | 104 | 40 
Sages County: ; 
ai | wim ind bliw Rene ee elise ass vont CORY oh eta 1941 80 30,051 8,251 3 
42 Bindel PSN RORacataer ses hue hs eorene aren ‘| 1941 120 115,988 75,009 3 
43 ANON ROR Tn ox od omen krteins anche cane 1943 320 89,952 87,660 9 8 
44 Hileitirniin cic erie ae teiiacs oe EAMG wis cir 1943 320 27,620 23,794 il 8 
45 BLOWOOU Factsheet «ss ou aCe tiene Sag ve ee 1944 200 7,9 7,953 5 5 
46 STR nee ES SENTING SDCMeRE eRe hae aetommebre hn 1938 950 791,589 85,113 61 8 
47 Walnnt Bend sean. ge Mette « . 5'5ereic sae Re es ORT 1938 | 3,000 7,570,149 | 1,669,362} 131 
48 Walnut Bond Winger ecco... . te Beteice etn venue 1943 1,340 1,272,699 914,876 35 5 
49 Walnut Bend mama tt t itihadRad ae ten ete a, setae a 1944 240 i 49,484 5 5 
50 Wilson........ recta eae eal cy Ul 140 88,455 24,929 8 
51 Woodbine ease cde were wlacia poate mains oe ae Eel 1944 720 150,298 | . 150,298 18) 18 
52 Al other fields s<.¢/Neraeps pots naskotan yeti gee 1924 | 4,000 | 23,564,686 | 1,166,059] 1,017 | 238] 14 
53 Total WoukG | COUNLS varias < save conc ieee ek coe ae 11,430 | 33,759,288 | 4,262,788 1'306 72 | 22 
Foods ha 
64} ey GOUNEON: S. .scean Delraoakhias, os'ste ttc ahi. cwkn ees eee 1933 380 1,793,282 43,846 
55 ae tales pits: a AeA ERE Sc RUPE fre) ae Be, 1927 300 363,684 13,436 * 
56 Total Modrd County den det .caca cite pee atmctceekaye 680 2,156,966 57,282 15 


# Footnotes to column heads and explanation of symbols are given on page 258. 
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| Line Number 


ono NT Oorwnvre 


Wells Pro- 
: Character . : Deepest Zone Tested? 
7 Cle 
oe of Oilé Producing Formation to End of 1944 
Oil 8 
de & 
Gravity aw | ae os 
NSO Name and Age? Character*| _ |2-ds ted 3 Name 4S 
= at 60°F. SailoPaites les mE 
to | is £3 |= 3") se) 3 S 
5 | de Bc lsh slau] = 2 
6 6:8 5 O| S| SF F ey 
[= an am a oN as ea A 
2 41 Bend, Pen L Por | 4,468 | 39 A | Mississippian | 5,165 
3 4 43 Bend, Pen L Por | 4,910 | 30 A | Ellenburger 5,028 
1 43 Strawn, Pen iS) Por | 4,074 | 14 A | Strawn 4,088 
4 42 Strawn, Pen Ss Por | 3,780 | 20 A | Ellenburger 5,685 
13 36 Cisco, Pen $ Por | 900] 5 A ‘isco 905 
1 3 44 Strawn, Pen 8 Por | 3,902 | 37 A | Strawn 4,389 
78 347 M4 { Strawn, Pen §, L, Por | 3,800 |100 A | Ellenburger 5,880 
) Strawn, Pen Cg Por | 4,300 |100 A | Ellenburger 5,880 
3 13 44 Bend, Pen L Por | 4,550 |153 A | Ellenburger 5,880 
il 8 42 Strawn, Pen iS) Por | 4,337 | 10 A | Ellenburger 5,001 
5 37 Cisco, Pen 5 Por | 1,572 | 8 | AM | Ellenburger 5,001 
12 3 42 Bend, Pen L Por | 4,881 | 10 A | Ellenburger 5,623 
4 10 44 Bend, Pen L Por | 4,660 | 30 A | Bllenburger 5,425 
3 42 Bend, Pen L Por | 5,130 | 62 A | Ellenburger 5,890 
20 5 43 Bend, Pen L Por | 5,030 |100 A | Ellenburger 5,850 
3 1 44 Bend, Pen L Por | 5,254 |174 A | Ellenburger 5,850 
20 2 42 Strawn, Pen s Por | 4,656 | 15 A | Ellenburger 5,335 
fi1.13,313 39 Cisco, Canyon, Pen 8, L Por z| 2 xz | Granite 7,915 
167 | 3,73 
14 38 Canyon, Pen L Por | 3,025 | 4 M | Strawn 4,326 
35 36 Canyon, Pen L Por | 2,525 | 20 N_ | Ellenburger 5,598 
121 38 Gunsite, Pen s Por | 1,440 | 20 | ML | Strawn 4,265 
170 
40 Bend, Pen L Por | 3,550 | 20 | AM | Ellenburger 6,168 
7 47 { 40 Strawn, Pen § Por } 3,150 | 38 | AM | Ellenburger 6,168 
2 41 Chappell, Mis L Por | 5,670 | 90 az | Ellenburger 6,168 
4 44 Strawn, Pen 8 Por | 4,430 | 20 A | Ellenburger 6,168 
2 1 45 Chappell, Mis L Por | 6,010 | 40 A | Ellenburger 6,298 
42 Canyon, Pen L Por | 3,600 | 17 A | Ellenburger 6,048 
13 ‘- Strawn, Pen 8 Por | 4,756 | 44 A | Ellenburger 6,048 
2 1 47 Bend, Pen Cg Por | 5,972 | 20 A | Ellenburger 6,538 
7 6 45 Chappell, Mis L Por | 5,894 | 73 A’ | Ellenburger 6,255 
Bil 44 | Strawn, Pen S Por |4,128 | 22 | A |Ellenburger | 5,527 
9 47 Chappell, Mis L Por | 6,180 |120 A | Ellenburger 6,837 
1 44 Strawn, Pen s Por | 4,911 | 29 A | Ellenburger 6,837 
46 Bend, Pen 8, L Por | 5,358 | 32 A | Ellenburger 6,145 
6 22 { 46 Ellenburger, Ord D Por | 5,626 | 31 A | Ellenburger 6,145 
1 42 Bend, Pen L Por | 5,395 | 40 A | Ellenburger 5,680 
2 41 | Bend, Pen L Por | 5,554 | 16 | A | Ellenburger 6,160 
1 1 48 Chappell, Mis L Por | 6,011 | 28 A | Ellenburger 6,720 
41 Strawn, Pen s Por | 3,640 | 22 A | Ellenburger 6,051 
2 8 { 43 Bend, Pen L Por | 5,452 | 30 A | Ellenburger 6,051 
5 46 Chappell, Mis L Por | 6,153 |130 A | Ellenburger 6,814 
19 986 42 | Cisco, Canyon, Pen ) Por Z| & z | Ellenburger 6,837 
65 | 1,090 


Strawn, Pen 
Ellenburger, Ord 
Ellenburger, Ord 
Strawn, Pen 
Strawn, Pen 
Ellenburger, Ord 
U. Strawn, Pen 
L, Strawn, Pen 
Strawn, Pen 
Strawn, Pen 


Strawn, Pen 
Strawn, Pen 
£ 


Strawn, Pen 


Canyon-Pen 


Cisco, Pen 


whois 


RANRARRRMrDmMn 


ls 


ne 


a 8 Bazzppepr> 


PP 


Ellenburger 
Ellenburger 
Granite 
Ellenburger 
Strawn 
Ellenburger 
Ellenburger 
Ellenburger 
Ellenburger 
EWenburger 
Ellenburger 
Ellenburger 
Ellenburger 
Ellenburger 


Pre-Cambrian 
Strawn 
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TABLE 1.—(Continued) 


_ Oil Production 


Number of Oil 
and/or Gas Wells’ 


Year : 
of Total Production, Bbl.¢ 
Field, County Dis- 
cov- | Area on 
*tY | Proved, se 
Acres’ | ToEnd | During | S- | 3S 
of 1944 1944 Be live: 
gg | 8 
Be Oo oO 
Hardeman County: 
Chillicothe .wii..tore chon: ea eeinsnieo a 40 747 747 
Allother-fields s 2.0. <'scce sebere ottard es « 
Total Hardeman County 40 747 747 
Jack County: 
Birdwell. . 80 34,557 5,807 
East Bryson. 3,280 4,632,168 574,524 
WU ees <i 800 9,202 284,155 
Ellis-Strawn 120 18,613 18,613 
Hoefle...... 920 557,687 211,633 
McDonald 460 146,827 124,299 
Meyers 150 87,852 26,495 
et 120 66,977 51,102 
sad ghar 40 7,724 125 
Webb. 40 4,473 957 
Weir. 240 36,926 30,483 
Wolfe........ 40 26,471 13,571 
Worsham-Steed 120 78,559 34,979 
All other fields 5,860 | 18,382,789 652,248 1 
Total anak County! ise ccna x00 <i aie eee 12,270 | 24,460,825 | 2,029,991 5 
Montague County: 
IBennOlig havc h <lepieoin eta eae tak aan 1941 100 71,059 9,307 4 
MB ODIEG: Nias Sere sli etic Teena eae eine hake oor eee 1940 380 1,124,196 245,993 20 
BOWOrs ohare icnias eehin ie aalee Aaa eelalare carla aes 1939 1,210 1,411,449 339,443 39 
Chapman-MoFarlin. ...........0ec00cs0eeeeeeneeeees 1941 40 65,304 19,907, 1 
CUA thc tp cent cairn gata Meet wate cee teee ack ae 1941 200 183,612 44,534 5 
TV OABON teresa sald sercts aber cee tcl e ato ater Stone 1940 560 688,454 424,028 26 13 
ROGKOR GUE Se catcher yah reealel tare ate. ita tee eTaTR Gite 1942 240 259,545 47,772 6 
Hiparotinre fy sock a ee Seek te ciel ten a deere as La 1942 3,240 1,394,646 1,214,273 70 66 
alta and Owens ss).s00 de citaren ara ce the eR ae roe 1940 80 98,256 2,743 2 : 
LMT Y eet are create Miata Big seas die Ube tote: a alee te atin ice 1944 80 16,804 7 2 2 
MHI OME BONG sake etanih tr Mere clases ans esticioae arto 1942 240 143,420 98,624 5 1 
Mitallarie. ees clon 1942 80 85,274 26,659 3 2 
Mueller Caddo. . : 1943 200 234,237 182,579 6 2 
Ringgold (Montague and Clay Counties). . 1940 680 883,759 185,031 16 4 
Hoge and Hogern..28. «Nba Gey to ticcs tebe lund 1939 | 900 | 2,176,422 | ' 328,946] 41] 3 
PAVMANE Nice arctch cine carat eerie wi cher Gmc Raaen er ee 1942 160 229,984 65,352 4 
pranevers ct eae ad 1941 240 103,745 43,767 6 1 
SPOPTIAD Serves wari, 1941 40 25,34 3,722 1 
All cha fields. . 1918 | 5,000 | 37,518,629 | 1,320,025] 970] 28 
Total Montague ‘County... Racca natdaralprateiaal aereaatent 13,630 | 46,709,188 | 4, 437, 509] 1,227 | 122 
Wichita Stig : 
BE DOU tings ra Maca Mothers otras auton dee Auge .| 194 80 16,489 5,684 2 2 
Davidson. .... 1943 140 79,630 64,490 4 2 
MirA fae. « 1931 | 30,400 | 59,154,751 | 7,255,867] 1,614 3 
K is A.-Ellenburger 1940 | 6,320 8,014,505 | 2,290,910) 177 8 
eae mais UE RAR 1943 520 179,827 146,014 13] 10 
Alle i fields...... 1911 | 54,700 | 334,095,646 | 3,607,474] 5,382 | 89 
Total Li County sales sists lees 5s eee 92,160 | 401,540,848 13; 370,439) 7,192 | 114 
wing a 
OTMGUOGRLOM roid tects an site Fc aetRsimiesh Teneo ae 1939 700 1,719,477 191,456 
Bleotta hllonburger one ..: seo caderh teack cee 1941 80 36,887 9,376 & ; 
Haram ents ty iS Asiaghae't nsisaittek Memeeee calc R ero CM 1940 | 2,000 3,269,487 | 1,010,470 49 
IER egrr Old ie iG ies Me Gis ciarnsars = Reet alo kl ME teal ot 1941 400 294,854 84,249 14 1 
101 BCT er Th APA re PRT Pre aks Gatien seo hat 1939 80 82,079 4,494 8 


1944 


Abandoned 
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Wells Pro- 


ducing? ° Character : : Deepest Zone Tested? 
Dee. 1944 of Oil Producing Formation Pind of 1944 
Oil a 
Fe we 
TS 53 om 
h Gravity a2 oS 
q ee Name and Age# Character#|  _. é 2 s lie Name 1 
a a : 35 34| 2.2] 2 oa 
Z|) 2 |% 23 |$35| 85 2 : 
g| 8 | 8 gs(ahe\38| 2 é 
a| & |< Sieg ON Es) a fat 
b 1 44 2 L Por | 4,250 | 27 2 |e 7,301 
59 1 
60 1 1 41 Marble Falls, Pen L Por | 4,384 | 20 A | Bend-Mis 4,507 
Bi. 6 148 42 Strawn, Pen 5 Por |3,111 | 10 A | Ellenburger 5,435 
62) . 22 43 Bend, Pen L Por | 4,785 | 43 A | Bllenburger 5,901 
63 1 2 A Spb 2 aH re oon 8 A | Ellenburger 5,901 
rawn, Pen 8 ‘or | 2,712 
ee eee 10 1% Bend, Pen L Por |4’794 | 41 \) A | Bllenburger | 6,17 
65 6 6 33 Strawn, Pen 8 Por | 3,518 | 20 az | Ellenburger 6,040 
66 6 40 Strawn, Pen 8 Por | 2,401 | 10 a | Ellenburger 6,215 
67 4 40 Bend, Pen L Por | 4,579 | 10 z | Bend 4,589 
68 1 42 | Ellenburger, Ord D Por | 6,388 | 47 z | Ellenburger 6,501 
69 1 42 Strawn, Pen 8 Por | 2,892 | 16 a | Ellenburger 6,175 
70 1 5 41 Strawn, Pen 8 Por | 2,322 | 10 z | Ellenburger 6,011 
vel 1 1 40 Bend, Pen L Por | 4,366 | 60 gz | Ellenburger 5,631 
72 3 41 Strawn, Pen L Por | 4,696 | 20 a | Bend-Penn 5,252 
73 15 548 38 z x £ 2| @ z | Ellenburger 7,048 
74| 70 730 
75 1 3 44 ver, ren ge Aa ee a g | Ellenburger 6,213 
rawn, Pen or | 5, 0 
76, 6| 14) 40 {Bend ben 8 Por |B | 1 | A |Bllenburger | 6,975 
- anyon, Pen LU ‘or | 2,020 . 
et! \23)") 7 406") { eno £ Por | 2,020 | Tt | A. | Granite 4,300 
78 1 44 Strawn, Pen iN] Por | 4,826 | 36 gz | Ellenburger 6,217 
79 5 40 mets ee, He bee Ha N | Bend 6,250 
end, Pen , Cg or | 5,127 } 
80} 23 a> (4a || Bond Ben 1 Ce | De Sot 5\) a | Bllenburger | 6,868 
81 2 4 40 Heat ay ra eo ae in gz | Ellenburger 8,696 
end, Pen g ‘or |.6,050 0 
82] 70 40 || Ree nord : ces a wid \) 2 |Bllenburger | 7,413 
83 1 1 45 Bend, Pen L Por | 6,002 | 48 xz | Bend 6,303 
84 2 42 Bend, Pen Cg Por | 6,228 | 7 gz | Ellenburger 8,018 
85 5 30 Strawn, Pen $ Por{ oor it gz | Ellenburger 4,880 
86 1 2 42 Simpson, Ord 8 Por | 7,218 | 5 A | Ellenburger 7,270 
87 4 2 40 Bend, Pen L Por | 6,015 | 40 A | Ellenburger 7,270 
88 8 8 48 oe Leia ane Boe ae a0 : Ellenburger 6,092 
trawn, Pen ' or | 4, 
go] 10; 31] 43 |{ Bond Bon Cg,L | Por |5,224] 11 | A }ullenburger | 6,988 
90 2 2 36 Bend, Pen Cg Por |5,975 | 50 z | Ellenburger 6,860 
91 1 5 44 Bend, Pen Cg Por | 6,080 | 30 gz | Simpson 7,224 
92 1 41 Bend, Pen Cg Por | 6,222 | 19 az | Ellenburger 7,501 
93 968 £ z z x x a | Ellenburger 8,616 
94) 140 | 1,087 
95 V4 44 Strawn, Pen 8 Por | 4,415 | 50 Ellenburger 5,401 
‘96 1 3 47 Ellenburger, Ord D Por | 5,350 | 11 Ellenburger 5,364 
97| 750 864 42 Strawn, Pen : SL Por |3,689 | 41 | AC | Ellenburger 5,430 
98} 100 77 42 Ellenburger, Ord DL Por | 4,330 | 30 | AC | Hllenburger 5,480 
99} 11 2 40 Strawn, Pen § Por | 4,228 | 30 a | Ellenburger 5,687 
100} 50 | 5,332 40 Cisco, Pen §,L Por w\ ce z | Ellenburger 6,109 
101] 912 | 6,280 
102 9 34 40 Strawn, Pen LS Por | 3,750 | 20 z | Ellenburger 4,450 
103 2 43 Ellenburger, Ord D Por | 3,627 | 8 az | Ellenburger 3,635 
Cisco, Pen 8 Por | 3,278 | 20 
104 1 48 42 Canyon, Pen L Por | 4,028 | 18 A | Ellenburger 6,717 
Strawn, Pen, : Le aaa : 
105 14] 40 eee a 5 Bee ten ae \ A |Bllenburger | 5,146 
Cisco, Pen 5 Por | 1,220 | 10 
106 7 1 id Canyon, Pen Ss Por | 1,900 | 12 | eg anne 
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Leone eee ee ee eee ee eee ee ee —— eee 


Oil Production oe ne vellsf 
Year ‘ 
of Total Production, Bbl.¢ 1944 
Field, County Dis- 
cov- | Area ee 
Ez *tY | Proved, : Oost lero 
g Acres? | To End During WSS wae g 
5 of 1944 1944 a oh 
: cai 8 (es 
| ; OY ad 
107 Mat S22 2 iva titans Ja suhatetovotiattan seek ot emote ates 100 58,208 56,160 6 ig 
108 OMDell os che aioe Serene ac ob oerke lores atten ates 160 12,294 .. 12,294 4 4 
109 Potts-Wilenburger®.o) ctekewta tan dalam er acie ware okey oe 80 36,960 3,956 2 
110 Rock-Crossing-Canyon - 0) 5 cic fear eo ole cote «cle cinema 680 947,898 217,791 32 
lil Rock-Crossing-Ellenburger 300 348,457 112,291 7 
112 Ropers-M cCrar yuu ak piste. tac cele mwiens tities «foro b's a4 train's 100 41,769 24,191 5 
113 All other: fisldgisa cs. :sets sc. tute ealeh ed ee INC ye 1915 | 15,000 | 78,864,097 | 1,868,229) 1,552 6 16 
114 Total Walbarper County.qas...csmrdericarh ea\-isise <n hae 19,680 | 85,712,467 | 3,594,957) 1,724 13 16 
Young County: 
115 UA EN Pa es A RAS oie cae eRe OER ITO PaO en. | 360 170,646 114,161 15 3 
116 Ae Caddo.. 120 21,900 10,049 3 
117 ‘Anzac-Graham Sine 160 125,990 25,439 4 
118 Blount:2..2e% ae 40 14,980 1,518 1 
119 Briar Creek 160 182,361 55,119 8 
120 Burns-Lanimoye iiss op coo ewan ener ski« be0 set ae 1941 160 91,241 19,089 4 
121 Burns Ragland Mississippi Lime.....................+ 1941 240 183,067 56,389 6 
122 Burns Ragland Strawn 80 19,864 19,864 2 
123 Dawe wens Rhee tice seis Se TUN Sara Ae ol onsite Paes. hae ahd 40 12,990 4,098 1 
124 MAMOndst Meee ctvc tides terete rite a igeaaen > aetelereqers cig 80 27,944 24,652 2 
125 Fish vices Ma Reb Vey MRR SE SG igor ire ela ate sho lelor nie meer olor 40 11,198 4,433 1 
126 CORAM ote eta RE gent faces sari Ac sore er, 80 72,010 37,542 2 
127 Holbert CACAO cae 4 tte Paina es eee aan ae 1942 40 49,942 22,894 ul 
128 WALES Mia Moe eR cet ainn ei ifie he te a reheat Tastee Te 1928 3,200 2,801,295 121,356 48 3 
129 KerlyncsPoviniies. ue Son t tee coe ters os adie Whos atearos 1940 100 57,637 10,021 4 
130 rghit tcmten ce tls coer amretnaioties ae eed calees. 1938 800 902,762 39,523 25 9 
131 KOR Me stcre ewes sho dete aRtei mene ote tas sean 3 1931 1,040 963,318 69,808 26 
132 Kiag North Caddo, 25. esac wae ok wed heir ees 1936 780 488,940 87,051 20 
133 Knox Mississippl Limes; xs.ac'u serials wdisrhle oe stn alec aie 1942 160 175,218 66,777 4 
134 Lapton-Mebesters 5 3 Svivres sack been ceRe aon hoon 1931 1,040 967,650 164,714 44 
135 Mierray nee on Secs Cavite sbateioeeia's Mace Pos haroy tee 1942 280 202,917 108,458 4 
136 EOI BAY CRUAO AE sha aeint Gots Atlas hie atndias emacctns 1943 40 42,831 29,287 1 
137 Padgitt, Mississippi Lime: .4...5s sieveris cesle oat 0% olan 6 1942 280 244,049 120,517 7 3 
138 1,720 1,476,128 190,137 42 5 2 
139 80 15,619 2,900 2 
140 80 34,609 33,024 2 1 
141 240 163,615 39,099 5 1 
142 IATL GEHOR RIGA UE, hs, sey okies ebhienre s.ctears cde tee ook 20,000 | 73,375,510 | 1, hy 802) 2,180 | 60 | 147 
143 Total Young County........ acy 31,440 | 82,896,281 | 3,449,721] 2,464 75 | 161 
144 Total North Texas District 254,290 | 857,182, 514 43, 73) ,005) 19,955 | 677 | 907 


Ht, wii ee 


\s 


* Character 3 4 { 
ducing? oe f Deepest Zone Tested? 
os 1 a of Oilt Producing Formation +5 End of 1944 
Oil g 
ee - : 
5 Gravity ator iets s 
= en Name and Age? Character*) Eee, at & Name s 
B) » |a |™ sal|Sse|se| 3 s 
A | ) m0 |g ee ee at 
2| = | Ss Selene se| 2 e 
ees EA|EeS| E4| & E 
107 6 38 Canyon, Pen L Por | 2,786 | 10 x |Granite Wash | 4,725 
108 4 43 Canyon, Pen L Por | 4,750 | 60 z | Strawn 4,956 
109 2 42 Ellenburger, Ord D Por | 4,506 | 48 | x | Ellenburger 4,557- 
110 4 28 39 Canyon, Pen L Por |3,015 | 17 z | Ellenburger 3,883 
111 3 4 39 Ellenburger, Ord D Por | 3,804 | 11 xz | Ellenburger 3,883 
412 5 41 Cisco, Pen 5 Por | 1,476 | 11 N | Cisco 1,489 
113 6 | 1,546 40 Cisco, Canyon, Strawn §,L Por z| @ a | Ellenburger 6,612 
114|. 34 | 1,690 
115) = 11 4 38 Strawn, Pen 5 Por | 2,706 | 15 A | Ellenburger 4,485 
116 2 1 37 Bend, Pen L Por | 3,550 | 20 A | Ellenburger 4,485 
117 4 32 Bend, Pen L Por | 4,432 | 47 z | Mississippi 4,750 
118 1 40 Teta ba Se pee oe 10 z | Ben 4,683 
trawn, Pen ‘or | 2,800 | 10 sBle et 
ig} 1 ee er Hat : tek bay) hd Mississippi | 4,859 
120 2 2 45 Bend, Mis L Por | 4,896 | 31 A’ | Mississippi 5,100 
121 3 3 42 Bend, Mis ° L Por | 4,853 | 28 A | Ellenburger 5,288 
122 2 41 Strawn, Pen 8 Por | 2,584 4 14 A | Ellenburger 5,288 
123 1 38 Bend, Pen L Por | 3,847 | 15 az | Ellenburger 4,920 
124 2 40 Bend, Pen L Por | 4,184 | 6 gz | Ellenburger 4,768 
125 1 42 Bend, Pen L Por | 3,338 | 20 z | Bend 3,637 
126 2 43 Bend, Pen L Por | 4,280 | 22 xz | Ellenburger 5,437 
127 1 39 ree Zl Por ee i z | Ellenburger 5,276 
end, Pen ‘or | 3,86 20 
1g} 15] 33, 40 ‘| f Bend, Pen i Por | dats | 18 \| A |llenburger | 5,442 
trawn, Pen ‘or | 2,920 ; 
129 4). 42 Be feos : Boake cates \] A | Bllenburger "| 5,292 
130} 3| 22| 40 | Bend, Pen L Por 13,762 138 | Ale. 00. 4,340 
131} 10 16 42 Strawn, Pen iS) Por | 2,800 | 20 A | Mississippi 4,853 
132| > 11 9 42 Bend, Pen L Por | 4,048 | 17 A | Mississippi 4,853 
133 3 43 Mississippi, Mis L Por | 4,760 | 10 A | Mississippi 4,853 
134| 33 il 40 Bend, Pen ¢ L Por | 3,750 | 50 A | Mississippi 4,850 
135 3 1 43 Mississippi, Mis a Por | 4,460 | 43 z | Ellenburger 4,839 
136 1 40 { nee hes L ee ee Hh \ z | Ellenburger 4,839 
137 "f 44 Mississippi, Mis L Por | 4,748 | 47 z | Ellenburger 5,001 
Strawn, Pen 8 Por | 2,476 | 20 
138} 25 17 44 Strawn, Pen 8 Por | 3,925 | 18 A | Ellenburger 4,636 
Bend, Pen L Por | 4,260 | 25 
139 1 44 Bend, Pen L Por | 4,249 | 11 az | Ellenburger 5,377 
140) 2 43 Bend, Pen L Por | 4,242 | 17 az | Ellenburger 4,858 
Strawn, Pen $ Por | 2,940 | 20 
141 5 45 Bend, Pen L Por | 3,960 | 18 A | Ellenburger 5,246 
Mississippi, Mis L Por | 4,974 | 32 
837 | 2,143 40 £ a | a | Ellenburger 5,456 
173 | 2,291 


a 


Se Dee a 
a ae 


3 


142 
143 
144] 1,602 | 18,353 
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TABLE 2.—Summary of Drilling Operations in North Texas 


Important Wildcats Drilled in 1944 


Total 
County Location Depth, 
Ft. 
i 

LUGAFODBE A roc cic’ tee josie Sun aeee a eee Arh J. W. Harris, lot 23 1,498 
2|‘Archor, Garrett pool... J. ucihes stew eeenae J. Walker, A-676 5,685 
8} Archer, Holliday pool... 0.00.02. .ucaemecnese 8. P. R. ie sec. 2, A-1233 4,375 

4) Archer “Daume s¢.iiov's). fis, toon aR a eae 8. P. R. R., sec. 1, A-422 4, 
Dr Archer rstek ois ae eal we a ane A. T.N.C. L., sec. 109 5,724 
GB Clay ar otas sce Snorage a8 ills Shien cone eeS ae M. E. P. & P., sec. 12, A-339 6,672 
1 Clayetrammncendaiudies chu Eh scatetieneeeie nt. W. & H. Sub., lot 27, ‘A-22 4,770 
Bl Clay Secek acistabal a sa ehuae setet le niieine tates te. H. Williams , lot 32, A-704 3,950 
9) Clay na as ooh aes teasels SRE eS tee ates eat T.E. &L., sec. 3245 6,817 
10 Clay, Ross-Dolomites: i ..tdtae cern nvr W. E. Williams, A-703 6,145 
AT Clay; Ross=Wost. cs ccsce eden cmaae Oe dierent B. B. B. & C., sec. 7, A-49 680 
TO Clave Arn pak athe. Petre maa ite cca Webb Sub., lot 21, A-403 6,234 
13 Clay BANS Rr een NW Wei ey fee NRC Belcher sub., lot 44 6,035 
14 Clay, Boaline sts 2lerk oe at enuaeee ca J. Gamble, 1, A-168 6,160 
151: Cooker Gatewood. ./.5,22.....une vestvebeied cata M. E. P. & P., A-766 1,585 
16)\ Goole. Woenbing.. aiecks nee us oes decal G. De Los Santos, A-894 4,867 
17| Cooke, Walnut Bend Montgomery........... R. Finney, A-389 5,137 
18| Cogke:* <?accenses... hetonceaee nee B.B.B. & C., A-150 2,983 
NO | Cocke sical ccrderad Ae i ot bylols Haw epee ae dae T. W. Ward, A-1089 5,727 
20) Cookeie are atirak it tise tte ee ks aes J. Massingill, A-687 7,518 
21 Foe Sane dine reer. Kite ten H. & T. C., Blk. jo sec. 49 7,301 
OE PRC eee ticitan re ot ciat ates Aen eaten H.C. 8. L. Blk. 2, sec. 13 6,407 
23 sak Wilis-Strawn we. to, tek aot ew wel de We Williams, lot 4, A-877 4,722 
24) Jack, Ell USTAWN costs sac sidenote aie .| J. W. Williams, lot 6, A-877 3,666 
25] Jack. .| J. W. Blankenship, A-1447 3,977 
26} Jack .| J. M. Brown, A-59 4,803 
27| Jack M. & W., A-435 5,512 
28] Jack M. & W., A-435 5,744 
20). Montague, . cece: of eo,teien snes T. R. Jackson, A-394 4,545 
30 Montague, Hundley. aire ie ore aS «lk ...| D. Martindale, A 8,018 
SLUMONSARIO! th ace onsets eh ndecim: eae, ..| E. T. R. R., sec. 38, A-1069 7,299 
02] Montaguartiy tes sieachs eee cekices one is © 8. H. Smith, A-66 6,332 
Sol Montague seccetrauina sakceeate mente, cae ay . Davis, A-210 6,230 
BA) Montaguainsest ecietien in Soak Mace aeons xs Ris Castleberry, A-131 6,323 
85}, Motitiagug in ccc fsSsictera'ags,s vioths cgleicalejaete telat E. Wingate, A-836 6,330 
BG), Wichibesrerte (tence sivhs0 o Ful sit ack sinbreh » x's R. Evans, A-74 4,650 
SZ) Wichita rs, cise teate, ones Ge AMwinier acd ies plo» Wm. ae lot 8, A-193 5,131 
BOCWHCKI Ese tees cows SRS ei clrenees eee as Wm. Mayer, lot 8, A-198 5,350 
BOI Wichita eas de Weren bye anh aide scto:calanciene, Meek an. K. W. V. F.L., lot 15, Blk. 26 4,160 
40) Witbarger O'Dall.< c.sicc yas tmig acetic Wintec H. & T. C., sec. 5, Blk. 5 4,841 
Ih Wilbatgor Posie oa ic ants Notes Ret H. & T. C., seo. 56, Blk. 4 1,287 
AY QUNGE FA as ois ee ots Nota wee kok GNER Giant T. E. & L.,, sec. 495 4,354 
43 Yering, Burns, Ragland, Strawn............. T. E. & L., sec. 255 4,984 
BAN VOUDTS hans cdc Acintcom Seok oe Ghee eek B.S. & F., sec. 2, A-2211 4,724 
Cag RT re STE ae ec Aa W. A. Nicholson, A-1697 5,910 
AG! Vola cee MG. veh acoA ty Mckee cas T. E. & L., sec. 1856 4,483 
ATS MOMNR, (20 ule lca Paioiart abit aiete ortel gaPia anita v's J. C. Vanhooser, A-1648 1,938 

50 Total 


Dee} 
Pay Hoban 
Tested 
OS 1491-1498 Cisco 
OS 3780-3800 Ellenburger 
OS 3902-3939 Strawn 
OS 4074-4088 Strawn 
LSO 4864-4874 | Ellenburger 
5929-5959 Ellenburger 
4745-4770 Strawn 
OS 3928-3943 Strawn 
LSO 6490-6515 | Ellenburger 
D 5626-5657 lenburger 
LSO 5395-5435 | Ellenburger 
Cg 5855-5863 ~ | Mississippian 
D 5842-5875 Ellenburger 
LSO 5554-5570 | Ellenburger 
OS 1578-1585 Strawn 
OS 4349-4357 Ellenburger 
OS 5112-5131 Ellenburger . 
Cg 2978-2983 Bend 
LSO 5409-5463 | Ellenburger 
OS 6761-6777 ? 
L 4250-4277 2 
Cg 4381-4423 Ellenburger 
L 3629-37 Strawn 
OS 3606-3611 Strawn 
Sd 2300-2314 
OS 4740-4750 Bend | 
LSO 5458-5512 | Mississippian 
LSO 4906-4980 en! 
OS 2808-2818 Ellenburger 
Cg 6228-6235 Ellenburger 
L 6715-6735 Ellenburger 
Cg 6114-6158 Bend 
Cg 6000-6024 Bend | 
Cg 5965-87 Bend ‘ 
LSO 6047-6077 | Bend ; 
OS 4311-25 Strawn-Pen 
L 5070-5090 nd-Pen 
L 4280-4305 Bend-Pen 
L 4114-4160 Ellenburger 
L 4750-4810 Canyon-Pen 
OS 1280-87 Cisco-Pen f 
L 4354-4371 Bend-Pen 
OS 2584-98 Strawn 
L 4456-4462 Ellenburger f 
L 5263-69 Ellenburger : 
L 4463-83 Bend-Pen y 
OS 1932-38 Cisco 4 
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TABLE 2,—(Continued) 


Important Wildcats Drilled in 1944 


Initial Bresueting Pressure, Lb. 
per Day Choke a Per Sq. In. 
Da ean, 
rilled by G Fractions Remarks 
oe Milliens of an Inch Casin Tubi 
s 
U.S. Bol. | Gy. Ft. g ubing 
1| D. H. Bolin 8 
2) Consolidated-Premier 112 be ast Por ie a y 3780-3800 
3| G. W. Cooper 132 1264 on 2 | 65% 3890 50 | New pay. 
4| G. W. Cooper 660 on 2 | 6564065 | 500 |N 
5} Phillips Petr. Co. 244 34 on 2 850 800 Ext, to takeioul 
6} Anderson-Prichard 384° 54 on 2 850 40 | New ps 
7| Bridwell Oil Co. 386 4 on 2 275 goo; | Now per 
8|L.T. Burns 337 600/1 14 on 2 500 250 | Extension 
9] Continental Oil Co. 167 none New pool 
10} Continental Oil Co. 274 1,009/1 1 on 2 450 20 | New pay, old pool 
4 ae . noe ee 750/1 1% on2 | 1,060 300 | Ext. to old pool 
13| Phillips Petr. Co. 75 Ae oal 
14] H. F. Wilcox O. & G. Co. 960 863/1 14 on 2 900 640 New eo 
15] 8. D. Johnson 157 New pool 
16| Northern Ord. Inc. 110 1364 on 2 150 25 | New pool 
17| Sinclair Prairie 1,212 76/1 open 2 450 80 | New pool 
18] Kadane-Griffith 845 46 on 2 90 60 | New pool 
19) The Texas Co. 331 Y% on 2 725 200 New pool 
20) The Texas Co. 139 i New pool 
21) Humble O. & R. Co. 19 414/1 New pool 
22) Continental Oil Co. 408 400/1 14 on 2 400 140 New pool 
3 eae Birhanen 511 1,377/1 4 on 2 720 530 _| New pay, old pool 
on-Buchanan 633 675/1 open 2 Ext. new pay, old pool 
: 4 = ns : F 3,500,000 New pool 
\ E 5 2 N i 
~ 27| Shell Oil Co. 1,968 | 1,014/1 | 2open 750 Naw pol 
28] Shell Oil Co. 240 695,000 2 open New pay, old pool 
29] Chapman & McFarlin 157 New pay, old pool 
- 80| Continental Oil Co. 800 856/1 | _2open 965 | 41,045 | New pool 
31| Continental Oil Co. 266 1,000/1 | 13640n2 | 1,500 550 | New pool 
82} Nu-Enamel Oil Opr. Co. 1,008 00/1 3@ on 2 500 500 Ext. to old pool 
33| Nu-Enamel Oil Opr. Co. 1,104 695/1 ¥ on 2 350 400 Ext. to old pool 
_ 34) Nu-Enamel Oil Opr. Co. 448 500/1 3 on 2 600 250 Ext. to old pool 
: A Aes aie 104 New pool 
' .R. 14. N 1 
_ 37| J. Stewart & Co., Inc. 1,440 990/1 ¥ on 2 400 250 New Peal 
- 38 J. Stewart & Co., Inc. 31 New pay, old pool 
39} The Texas Co. 48 50 500 Ext. to K.M.A.-Ellenb. 
‘ a oe ha, ar 420/1 2064 on 2 400 260 Hew pool 
/ . E. Gray Ww poo! 
_ 42) Burk Royalty Co. 355 34 on 2 600 New Oe 
- 43) L. T. Burns 150 New pay, old pool 
44) T, D. Humphrey 75 6,108,000 New pay, old pool 
45) Kerlyn Oil Co. 816 670/1 4% on 2 580 New pool 
A6| Standard (Ohio) 805 1,100/1 34 on 2 180 75 New pool 
47) Henry Zweifel aS a 750,000 New pay, old pool 


Ly Number of wells drilling Dec. 81, 1944. ........-0.see-02eeeseerecenerceuersstet ss 
yt Number of oil wells completed during 1944........... cece eee cence teeeesaceeeees 
Number of gas wells completed during 1944 


” 
Number of dry holes completed during 1944 


; * Actually making hole at close of year. 


Oil and Gas Production in North Central Texas in 1944 
By V. C. Perini, Jr.,* MemBer A.I.M.E. 


THE 10943 designation of districts for 
the TRANSACTIONST has caused some con- 
fusion because of the elimination of the 
West Central Texas district and the allo- 
cation of the counties of this district to 
the North Texas district and the North 
Central Texas district. The North Central 
Texas district as herein defined includes 
the counties of Brown, Callahan, Cole- 
man, Comanche, Coryell, Eastland, Erath, 
Fisher, Hamilton, Hood, Jones, Lampasas, 
Mills, Nolan, Palo’ Pinto, Parker, San 
Saba, Shackelford, Stephens, Stonewall, 
Summerville, Taylor, Throckmorton and 
Wise. 

These counties as listed are the counties 
of District 7B, State Railroad Commission. 
This district covers the south central crest 
and the west flank of the Bend flexure 
north of the Llano uplift. The west flank 
of the Bend flexure is on the east boundary 
of the Permian Basin of West Texas. 
The North Texas district, District No. 
9, State Railroad Commission, includes 
the counties of Archer, Clay, Cooke, 
Foard, Hardeman, Jack, Knox, Montague, 
Wichita, Wilbarger and Young. The area 
of this district covers the crest and south 
flank of the Red River uplift and the north 
central crest of the Bend flexure. 

The greater part of the oil and gas pro- 
duced in the past from the North Central 
Texas district has been from Pennsyl- 
vanian strata. Some oil and gas has been 


Manuscript received at the office of the Insti- 
tute April 6, 1945. 

» Geologist and Oil Producer, and Vice 
President and General Manager, North South 
’ Oil Co., Abilene, Texas. 

+ Trans. A.I.M.E. (1944) 155, 460. 

1M. G. Cheney: Bull. Amer. Assn. Petr. 
Geol. (1940) 24, I 


produced from the lower Permian (by the 
latest selection of the 
Permian boundary!) and minor amounts 
from the Mississippian and Ordovician 
sediments. Increasingly important quan- 


tities of oil and gas are to be expected from 


the older sediments by deeper develop- 
ment in proven fields and by new dis- 
coveries. Most of the oil and gas in the 
district has accumulated in localized, well- 
defined structural traps in limestone and 
sandstone reservoirs and in traps due to 
stratigraphic changes in sedimentation, 
mainly porosity traps in limestone and 
sandstone lenses, both usually associated 
with some structural feature. 

The Stripper Well Premium Plan as 


adopted by the office of the Federal Price 


Administrator has been an aid to the pro- 
ducers of stripper wells. The producers are 
pleased to receive the subsidy to prolong 
the plugging of wells, but they are not 
too pleased with the subsidy plan in 


principle. Most independent operators are 


in favor of, and think they are entitled 
to, an increase in the market price for oil. 
The price is not adequate to meet the 
requirements of the average independent 
operator with the continued advance in 
production, development and wildcatting 
costs. 

Old and new pipe lines for oil ane gas 
leading out of the state are removing 
reserves at an alarming rate. Curves show- 
ing the rate of discovery versus production 
and pipe-line deliveries in and out of the 
state make a cross that sooner or later 


will be fatal to the state. Wildcatting not 


only needs a price increase but every other 
available incentive and encouragement. 


540 


Pennsylvanian- — 


setey © 


VEC? 


The increased allowable plan for new dis- 
coveries as adopted by the State Railroad 
Commission has been an incentive to wild- 
catting, but apparently this is not adequate 
to meet the demands of the wildcatters. 
During the past three months there has 
been a decrease in wildcat locations and the 
purchase and assembly of blocks of acreage 
for wildcat drilling. This is due to increased 
drilling costs which are the results of 
successful demands of labor for higher 
wages and also the inexperienced labor 
available for operations. Some contractors 
and operators plan to stack their tools 
rather than cope with the labor problem, 
because of the increased risks in drilling. 


PRODUCTION AND DRILLING 


The total oil production, pipe-line runs, 
from this district during the past three 
years is as follows: 8,964,880 bbl. in 1942, 
8,966,243 bbl. in 1943, 9,986,235 bbl. 
in 1944. The Railroad Commission pro- 
duction schedules allowed 226 producing 
days in 1942; 249 days in 1943, and 281 
days in 1944. The increase in production 


over the previous years is the result of 


an increase in the number of producing 
wells, a greater demand for high-gravity 


sweet oil and the additional producing 


days. The total discoveries of oil and gas 
fields during 1944 are less than in previous 


years. Development in the newly dis- 


covered fields and in the extensions of old 


. ~ fields has been more rapid than in previous 


; 
f 
. 


_ years, owing to increased allowables and 


the demand for oil. The total amount of oil 
and gas reserves added in 1944 by discovery 
and extensions does not equal the amount 


produced during the year. The total num- 


ber of wells drilled in 1944 is greater than 
in 1942 and 1943, with a decrease in loca- 


tions during the latter part of the year. 
‘During the year this district is credited 


with 12 wildcat oil discoveries, one major 


extension of proven fields and two new 


producing reservoirs in old fields. 
Table 3, as prepared by the Railroad 
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Commission of Texas, shows a comparison 
for the past three years. It should be used 
with reservations, as there still remains a 
wide difference of opinion as to the defi- 
nition of a wildcat, a semiwildcat and an 
extension to a proven field. Also, it should 
be noted that in the shallow areas of this 
district, where oil is found at depths from 
300 to rsoo ft. in lenticular sandstones 
and variable porosities in limestone, many 
of the wells listed as dry oil and gas wells 
in proven fields should be considered as 
wildcats. There are some other dis- 
crepancies in this table, due to incomplete 
records in the Railroad Commission files 
at the end of the year. 


DISCOVERIES AND DEVELOPMENTS 
Williams Field, Coleman County 


The Sohio Oil Co. and Hunter and 
Hunter Williams pool area has had the 
most active development of any area in 
this county. The Williams pool is in the 
Novice district in the northwest part of 
the county. Eleven oil wells and two gas 
wells have been drilled during this year. 
The discovery of the gas area was credited 
to 1943. The Williams No. 1-B, sec. 18, 
blk: 2,. Ts andoN.-O.. Ry. Go. survey, 
topped the Gray sand at 3755 ft. This 
sand is a member of the Strawn formation 
of Pennsylvanian age, and is the same 
sandstone that is producing in the Silver 
Valley and Jim Ned pools of this district. 
The sand is 44 ft. thick in this well and 
estimated to be 50 per cent saturated and 
effective. On potential test the well 
flowed 880 bbl. of 46° gravity oil in 24 hr. 
through a 34-in. choke. The gas-oil ratio 
was 610, casing pressure 4oo lb. and tubing 
pressure 100 pounds. 

The average effective estimated thick- 
ness of the Gray sand producing reservoir 
is ts ft. Three wells cored saturated shal- 
low Gardner sandstone, and an attempt 
will be made to dually complete these two 
reservoirs. The average interval between 
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the two sandstones is 200 ft. The Gardner 
sand is the same sandstone that is pro- 
ducing in the Novice and Goldsboro pools 
in the Novice district. The Williams pool 
has added 500 proved acres to the Novice 
productive area and at least 400 additional 


productive acres should be 


developed 


during 1945. The pool was located by core 
drilling, which outlined a plunging anti- 
clinal nose with flattening. The nosing is 
accentuated with depth and the sandstone 
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Ae Ls Ota ee 


lens is associated with this structural 


feature. 


Howard Field, Fisher County 


The Northern Ordnance, Inc. Howar 
B-1, sec. 180, blk. 2, H and T. C. Ry. Co. 
survey, at a depth of 5680 ft., discovered — 
a new producing reservoir in this county. — 
This is a deeper pay reservoir in the 
Howard pool at Rotan, and a part of the 
Howard-Rotan plunging anticline, which — 


TABLE 2.—Summary of Drilling Operations in North Central Texas 


Important Wildcats Drilled in 1944 


SS EEE SS es, aed ——E— ES Se ee ee 


Location 
County 
2. | g 
a | 8 
Sec. | Blk.] Survey |Q 28 
32/52 
ca) am 
1| Coleman 18} 2|T.&N.0.| 3,799] Cre 
2] Coleman... 3} 1|H.&T.C. | 2,852) Cre 
3} Fisher... .... 180} 2 | H.&T.C.| 5,630} Per 
4] Jones....... 3} 14)/T&P 1,658) Per 
5| Jones....... Surv. No. | Henry 2,820)Per 
263 Virm 
6] Jones....... 6] 17 |T.&P 2,474| Per 
7| Jones....... 19} 2|T.&N.O.| 2,388! Per 
8] Jones....... 25] 17 |T.&P. | 2,571) Per 
9) Stephens... .| 1,142)A 537] T. E. & L. | 3,236] Per 
10} Stephens 58 B.A. L. | 4,375] Per 
11] Taylor...... Wm. 2,508) Per 
Bishop 
12] Taylor...... Survey | Wm.R. | 2,785] Per 
No. 122 Willis 
13| Throckmor- | Survey |B. & B. 817] Per 
ton. No. 2 
14] Throckmor- T.BE.&L. 
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was located by surface geological detail. 
The saturated limestone from 5587 to 5630 
ft. was treated with 2000 gal. acid, which 
‘resulted in a well flowing 602 bbl., 40° 
gravity oil per day through a 14-in. choke 
with a casing pressure of 725 lb., and a 
tubing pressure of 125 lb. The well flowed 
for a period of three days and refused to 
flow further. After many days of experi- 
menting, the well was placed on the pump 
and is now producing 45 bbl. of oil per 
day. Three other wells were drilled to the 
same reservoir; that is, two dry holes 
and one small producer. The dry holes 
were down the north and west flank of the 
structural feature. 


TaBle 3.—Drilling, Completion and Plug- 
ging Summary, North Central Texas® 


- Regular drilling applications..... 490 | 507,| 610 


Rule 37 Applications: 
‘Chgahak Vac bs BR Sie nia Shap cena 28 20 16 
ID SNE in Sewerage Cees Cee fe) (0) o 
Oil well completions............. 188 | 163 | 205 
De ver on an raaee CER wa ye BEY, 18 20 


yee raitreiszteleustole. oben oe \aehaar 155 | 213 | 242 

@ Railroad Commission of Texas, Oil and Gas 
Division. 

‘The age and correlation of the new 
reservoir has not been definitely deter- 
mined, but it is thought to be either a 

part of the Palo Pinto limestone formation 
of the Canyon series or a limestone of the 
Strawn series, both of Pennsylvanian age. 
| e The reservoir correlates approximately, on 
a lithological basis, with the producing 
_ reservoir of the Avoca pool in Jones County, 

the Shell Rutherford pool in Stonewall 
- County and the recent discovery by the 
~Qhio Oil Co. in King County. The pro- 

- duction from these pools is considered as 
a part of the Palo Pinto formation, or the 
underlying Strawn series. Only more 
: drilling will ascertain the real value of this 


mE fe, 
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new producing reservoir, but it should be 
one of the deep objectives for wells drilled 
on structural features in this district. 


Wimberly Field Extension, Jones County 


The New Idria Quicksilver Mining Co., 
Kelso. No. 1, sec. 25, blk. 17, T. and P. 
Ry. Co. survey, is a one-mile southwest 
extension well of the Wimberly pool. The 
“‘Gunsight” limestone reservoir was topped — 
at 2569 ft., and is of the Cisco formation 
of Pennsylvanian age. The well pumped 
344 bbl. in 24 hr. after a treatment with 
2000 gal. of acid. Since this extension 
discovery, 18 wells have been drilled 
between this well and the Wimberly pool, 
of which all but five are dually completed. 
The two producing reservoirs are the 
“Tower Hope” and the “‘Gunsight”’ lime- 
stones, separated by an interval of 125 ft. 
On potential test, after acidization, the 
“Tower Hope” limestone reservoir flows 
between 20 and 50 bbl. of 40° gravity oil 
per hour, and the ‘‘Gunsight”’ limestone 
reservoir flows between 40 and too bbl. 
of 42° gravity oil per hour. The Saddle 
Creek replacement sandstone, the Saddle 
Creek limestone and the Flippen limestone 
reservoirs produce in some of the wells in 
the new extension area. 

Approximately 320 proved acres have 
been added to the reserve acreage of the 
Wimberly pool by the drilling of this 
extension well. The Wimberly pool pro- 
duced more than 900,000 bbl. of oil during 
1944 and is one of the outstanding shallow 
oil pools in West Texas. It produces from 
five to eight different reservoirs in the 
lower Permian and Pennsylvanian forma- 
tions at a depth of 2200 to 2600 feet. 


Alexander Field, Jones County 


The Cardinal Oil Co., Contex Petroleum 
Corporation et al. No. 1 Alexander is a 
wildcat oil discovery in sec. 3, blk. 14, 
T, and P. Ry. Co. survey. This location 
was made by the aid of structural sub- 
surface geology and subsurface mapping 
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of the Bluff Creek sandstone, the most 
prolific producing sand reservoir in the 
local area of the discovery. The sandstone 
is of Wolfcamp, Permian age. The oil 
accumulation in this sandstone lens is 
associated with anticlinal nosing. Eight 
wells have been completed on a t1o-acre 
spacing pattern and, to date, 160 acres 
are considered as the proved acreage 
reserve. The average thickness of the sand- 
stone is 14 ft., of which 50 to 70 per cent 
is considered to be saturated and effective. 
The average depth to the top of the sand- 
stone is 1650 ft. The few wells drilled 
indicate that this pool may be an important 
reserve for the county. 


Wild Field, Stephens County 


The discovery and development of Wild 
field by the Phillips Petroleum Co. created 
_ considerable interest throughout the Shack- 
elford-Stephens County area during 1944. 
The discovery well, No. 1 Wild, sec. 58, 
B. A. L. survey, Stephens County, topped 
the Ellenburger dolomite of Ordovician 
age at 4354 ft. There was only a slight 
show of oil after the casing was set, 
cemented, and the plug drilled. The well 
was then treated with 2000 gal. of acid, 
after which it produced by flowing through 
a 5é4-in. choke, 672 bbl. of 44.5° gravity 
oil in 24 hr., with a tubing pressure of 
600 lb. and a casing pressure of soo lb. 
The oil occurs in vugs and joint planes in 
the crystalline dolomite, which is only 
partially saturated. The thickness of the 
pay reservoir has not been determined and 
no estimates are available as to the oil 
reserve in this reservoir. 

The Wild pool is southeast of the Ibex 


pool in Shackelford County and on the. 


same structural trend. The seven wells 
drilled in the Wild pool indicate a gentle 
anticlinal structure; the amount of closure, 
as yet, has not been determined. The pool 
is being developed with a pattern of 40 
acres to each well and 300 acres have been 
developed as proved acreage. 
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This is an important discovery and the 
development is being watched with inter- 
est. The Ellenburger dolomite has been 
considered for many years as a potential 
valuable oil and gas reservoir, but com- 
paratively few wells have tested the 
formation, since it has produced oil 


profitably in very few wells in the district. 


Only the drilling of additional wells to 
the Ellenburger reservoir will ascertain 
its real value, but it is thought that with 
the encouragement of the Wild pool future 


wells will commence with this reservoir as 


an objective, provided there are indications 
of structural prominences sufficient to 
warrant deeper drilling. 


Throckmorton County 


Throckmorton County has had an in- 
crease in activity during this year. There 
have been two discoveries that may be 
important after development. 

The Panhandle Refining Corporation, 
No. 1 Ewalt in the T. E. and L. survey, 
after drilling to the Ellenburger dolomite 
at 5034 ft., plugged back and completed 


~a well in the ‘“‘Caddo” lime, Bend group, 


of Pennsylvanian age. The limestone is 
saturated from 4156 to 4162 ft., and after 
acidization with 1000 gal., the well flowed 
at the rate of 744 bbl. of 42° gravity oil 
in 24 hr. through a 3¢-in. choke, with a 
casing pressure of 760 lb., and a tubing 
pressure of 250 pounds. 


Grisham and Hunter, Kelly No. 2, sur-— 


vey No. 2 Brooks and Burleson, pumped 
128 bbl. of 36° gravity oil from a Cisco 
sandstone at 812 feet. 
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Oil and Gas Development in the Texas Panhandle in 1944 


By H. W. 


In 10944, in the Texas Panhandle, 245 
oil wells were drilled with a total daily 
initial production of 32,886 bbl., repre- 
senting an average initial production of 
134 bbl. per well. This was an increase over 
1943 Of 121 wells drilled, and an increased 
initial production of 13,861 barrels. 

On Dec. 31, 1944, the field was operating 
on ‘an allowable of 113,567 bbl. per day, 

Manuscript received at the office of the 


Institute April 3, 1945. 


* Columbian Fuel Corporation, Amarillo, 


McCur* 


but actually was producing 85,539 bbl. per 
day from the sgor oil wells. 

The total production for the year was 
33,439,436 bbl., bringing the cumulative 
total to 504,537,048 barrels. 


GAS 


Sixty-three gas wells with a combined 
open flow of 992 million cu. ft., were 
drilled during 1944. This was an increase 
of seven wells over 1943, but a drop of 216 


Texas. million cu. ft. in initial open flow. The 
TABLE 1.—Oil and Gas Production in the Texas Panhandle 

ial I DS a ee 

Oil Production Gas Production Num ot lls! 

Year : he i 
c i 
Field, County: Aue : Total Production, Bbl. Millions Cu. Ft.¢ ~ 1944 

* pe Area Area if 
3 Proved Proved, Bs 3 | 
q Acres? To End During | Acres? | To End | During} 8. | 8 | 2 
z of 1944 1944 of 1944 | 1944 | 82 | Sig 
2 heath teh a I 
3 =| 8 |2 
PE BEBOMEs cc vig, ot nicer een sip noe 1921 | 19,570 50,973,397 4,305,124) 247,194 « x | 1,133 51 Hf 
NAGY eter) dots © sins. 1s Fists )shoisie 5° 1925 | 60,445 | 231,688,653 | 16,485,824 227,127 E) BN sy LIV iv 
Si Blamstord* ......0.c5 «ist «ve see ss010 1937 0 0 0 60,000 % z 11-4 101) “0 
Albartloy Be. ctl iiprsicies «01 272 1928 0 0 0} 32,000 x 2 8 4] 0 
5| Hutchinson). ...,.....60.52+--5 1922 | 64,793 | 189,539,615 11,346,697) 217,071 : 15 
Gl Moorel. oc ve. ceca cee y te amin'e 1926 640 5,611,501 161,443} 439,630 
BME GLEN Sate. ci aistoieieteres=feiets) teres 1919 0 33,822 0} 144,786 0 
8| Sherman*..........------200+ 1938 0 0 0} 350,000 0 
GP WHECIEL shc\. visie: 2) stares creo s 500° 1925 8,250 | 24,481,810 | 1,140,348 153,768 12 
MOTD OAL coset ie ae becrae can emnlelee 153,698 | 502,328,798 33,439,436] 1,871,576 ees 801,371 | 8, 31 


2 Footnotes to column heads and explanation of symbols are given on page 258. 


Gas measurement pressure base 14.65 pounds. 
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drop is partly accounted for by increased PIPE-LINE GAS: 
exploratory drilling along the edges of the 


asa 


The pipe-line companies withdrew a total , 
field and in areas of light production. of 340,391 million cu. ft. of gas for the 

The gas production showed a decided year, or a daily average of slightly over 
increase over the past several years, and 930 million cu. ft. per day. This was a total 
amounted to 801,371 million cu. ft. for the for the year of almost 12.5 billion cu. ft. — 
year, bringing the total cumulative pro- more than was withdrawn in 1943. 3 
duction to Dec. 31, 1944 to slightly under 
12.25 trillion cu. ft. Several hundred 
thousand acres of additional gas produc- 
tion were added to previous estimates, 
partly by extensions in Hartley and Moore 
Counties and partly by exploratory. work 
in Hansford and Sherman Counties. Parts 
of the latter counties had been considered 


NATURAL GASOLINE , 


Forty gasoline plants operated during | 
1944 processing 663,892 million cu. ft. of | 
gas, and recovering 8,041,400 bbl. (337,- { 
738,800 gal.) of natural gasoline. The daily 
capacity of these plants is slightly in excess 
of 2.5 billion cu. ft. of gas per day. 


for some years as probably productive, CaRBON BLACK } 
but 10944 marked the start of major At the end of the year 30 carbon bia ! 
drilling. plants were operating in the Panhandle. — 


TABLE 1.—(Continued) 
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5] 2,171 430| 2 | | 35 |0.08 etl fan! ay Le 
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10} 5,901 | 1,760 
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During the year these plants used 263,007 
million cu. ft. of gas producing approxi- 
mately 400,000,000 lb. of carbon black for 
the year. 


REFINERY RUNS 


The five operating refineries in this area 
used a total of 21,362,533 bbl. of oil for the 
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New DEVELOPMENT 


Except for the extensions and exploration 
work mentioned above under the heading 
of Gas, 1944 saw comparatively little new 
development. A few edge oil wells of no 
particular significance were drilled, and a 
small productive area in southwestern Gray 
County was discovered. The latter is con- 


TasiE 2.—Summary of Drilling Operations in the Texas Panhandle 


Important Wildcats Drilled in 1944 


County 


CONT OU WO DO 


year, a daily average of 58,367 bbl. These 
refineries have a capacity of 63,000 bbl. 
per day. Trunk lines transported 11,791,848 
bbl. and tank cars 786,544 barrels. 


STORAGE 


The oil in storage decreased 719,876 bbl. 
from 3,523,900 bbl. the first of 1944 to 
2,804,024 bbl. at the end of the year. 
Total storage capacity Dec. 31, 1944 was 
6,691,500 barrels. 


Deepest 
Surface : F 

A Horizon Drilled by Remarks 
Formation Tested 
Permian Mississippian Humble O. & R. | Dry Hole 
Triassic Pre Cambrian Pure Oil Co. Dry 
Permian Per-Pen Magnolia Dry 
Permian Pre Cambrian Stanolind Dry 
Triassic en Stanolind Dry 
Triassic Pre Cambrian Stanolind ‘Dry | 
Triassic Per-Pen Canadian’ River | Dry 
Permian Permian Canadian’River | Dry 


sidered as having added 640 acres proven 
for oil, but although this is the first com- 
mercial well in the area it is almost sur- 
rounded by gas wells, most of which had 
shows of oil ranging from a slight show to 
three or four barrels per day. 


WILDCATS 


Eight wildcats were drilled as listed in 
Table 2 but all were disappointments, and 
no new productive areas were found. 


Oil and Gas Development in South Texas during 1944 


By Harotp Decxer,* MempBer A.I.M.E., anp L. B. HERRINGT 


THE area under discussion includes 
districts 2 and 4, so designated by the 
Texas Railroad Commission,f and com- 
prises the following 26 counties: Bee, 
Brooks, Calhoun, Cameron, De Witt, 
Duval, Goliad, Gonzales, Hidalgo, Jackson, 
Jim Hogg, Jim Wells, Karnes, Kenedy, 
Kleburg, Lavaca, Live Oak, Nueces, Refu- 
gio, San Patricio, Starr, Victoria, Webb, 
Willacy, Wilson and Zapata. 


DRILLING AND PRODUCTION 


The total number of wells drilled in this 
district during 1944 is shown in Table s. 
This indicates a 41 per cent increase in all 
drilling over 1943. In spite of every 
handicap created by the war, the oil 
industry more than met the crisis in its 
drilling program in this district. Last 
year we thought it would be impossible 
to add to the total number of wells drilled 
in the previous year, but in spite of the 
“lack of manpower and materials this large 
increase was shown. 

During 10944 this district produced 
124,201,978 bbl. of oil from 11,607 produc- 
ing wells, whereas in 1943 it produced 
88,421,693 bbl. from 11,211 producing 
wells. This is an increase of 35,780,285 bbl. 
of oil. Some decline has been shown in the 
older fields and undoubtedly the majority 
of wells in the district are producing 
at too high a rate. However, this district 
has been able to meet any demands made 
on it by the Petroleum Administration 
for War for increased production, 

Manuscript received at the office of the 
Institute April 28, 1945. 

* Assistant Manager, Pan American Produc- 
tion Co., Houston, Texas. 

+ Consulting Geologist, Christi, 
Texas. 


t¢ For map, see Trans. A.I.M.E., (1944) 155, 
469. 


Corpus 


DISCOVERIES AND EXTENSIONS 


There was a slight decline over the 


preceding year in the number of wildcats 
drilled, but the number of discoveries 
increased. In most instances subsequent 
development has not been sufficient to 
arrive at preliminary valuations but it 
appears that the over-all oil discoveries 
were below normal and that the gas 
discoveries were relatively more important. 

The Canolis and Tijerina pools, Jim 
Wells County, and the Dan Sullivan 
pool, Brooks County, appear to be the 
outstanding oil discoveries of the year. 
No important oil reserve was discovered 
or developed in the Wilcox horizons, 
although considerable wildcatting was 
done. 

Important extensions were made at 
Agua Dulce and Stratton in Nueces and 
Kleberg Counties. Production was 
creased appreciably at Willimar, Willacy 
County, and Seeligson, Jim Wells County, 
in sands and areas which were apparently 
productive at the beginning of the year. 


REFINING 


Most of the major work in the changing 
and completing of refineries was finished 


this past year. Some of the most modern — 


refineries in the industry are now located 
in the Corpus Christi area. 


GAS AND CONDENSATE 


No new recycling projects were com- 
menced during the year, nor were there 
any important additions to the old opera- 
tions. No major gas reserve was developed, 
although several new discoveries suggest 
potential possibilities. 
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TABLE 1.—Oil and Gas Production in South Texas 
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"4 md al ee la Viel slated chi Mids ctteie SNe tae, <a oe ch ; pe 27,785 23 0 “ 
eee lated WD UIA thos Misch pte e We aclan finer on 9 5 ,034,680 936,044 | 5 1 
42) Casa Blanca, North, Duval.........)...0000eee0e eee 1939 100 184,642 37,964 Q 0 
43| Casa Blanca, West, Duval.....-.-. 2000+ ++seeess sees 1941 160 249,476 114,106 20 0 
“4 os Hill, at is) SEE ee ee Ree ee ee 1038 770 | 1,288,863 347,152 | 81 0 
t a, Live OOK... 61. bees eve ee eect n eter e ee ne teens 
¢ 46| Chapman Ranch, Nueces........-.0 +6000 see een eee 1937 100 107,119 25,169 6 1 
47 Charamousa, Dusal..........--0022e00eeeeeerreees 1935 410 978,755 106,479 | 41 0 
48] Chareo Redondo, Zapata............+-+ 120+ +s00eree 1913 140 162,544 378. 2 1 
49) Charlotte, Atascosa.........0++++00202 2005 | 1944 12,537 12,537 3 3 0 
Be 50) Chiltipin, Dural... os o..00- 0.002 Sec ewe nese -| 1939 60 55,888 3,347 6 
51) Clara Driscoll, Nueces........ 0202020252000 ee ees -| 1935 300 | 1,596,230 153,210 | 30 0 
52! Clara Driscoll, South, Nueces........-..-+0++eeesn eee 1937 2,000 | 5,015,524 794,220 99 0 
53 eee Creek, | Vicar ae a ea Pe oer 1934 460 1,882,004 175,133 | 50 0 
ae lolmena, Duvdl.....6.. ccc e erence ene eee teen erences 9 240 619,678 47,555 36 
~~ §5| Coloma Creek, Cathoun.......-..-0200-00erse rere 1941 80 54,152 2,163 2 
| 56] Colorado, Jim GOGH tact a ciara. Tea =inls okt stv 1936 3,600 | 3,680,051 807,682 | 245 1 
57| Comitas, Zapaia...........00eeeeveeeeeereee eens 1934 750 | 1,865,845 96,933 | 196 0 
58| Conoco Driscoll, Dural. ........0.se0eeeeneer eee ees 1924 | 3,580 | 6,879,551 | 1,070,982 | 119 2 
59| Coquat, Live Oak... .....---e-seeee sere rece eee etees 1944 1256 3,256 
80 Cordele, Jackson Fa a a Re, eee eee 1988 620 | 2,995,795 363,287 | 50 0 
. Cortes, Starr... 0 -c ec cc cee cn een en ee teneeeenecens 1 
 62| Corpus Christi, Nueces......-0+-0se0eeeeeeeeer seers 1935 160 | 6,762,482 3,250 | 252 
63 1944 1 1 
64 1944 1 1 
65 1927 540 | 2,657,234 9,451 | * 86 0 
e. 66 1944 7,080 7,080 1 1 
Ki 


ah : a Footnotes to column heads and explanation of symbols are given on page 258. 
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OIL AND GAS DEVELOPMENT IN SOUTH TEXAS DURING 1944 


aa 


Wells Producing? 
Dec. 1944 


Oil 


Arti- 
Flowing | ficial 
Lift 


Line Number 


1 0 64 0 
2| 124 11 
3 2 1 
4 0 8 0 
5 1 
6 
7 «(18 7 2 
8 26 22 19 
9} 35 0 | 18 
10 2 31 
11] 35 1388 | 48 
12 
13 1 
14, 13 1 1 
15} 74 ? 
16 1 18 il 
17 1 ? 
18} 75 125 | 15 
19 1 ? 
20) 44 20 ? 
21 1 2 
22 2 1 
23 7 0 6 
24 Zz x Zz 
25 
26] 14 1 ? 
27 2 2 
28) 11 4 
29 1 1 
30 z z i 
31 3 " 23 
32) 
33 9 1 2 
34 4 
35] 16 
36 29 
37 0 59 0 
38] 12 
39] 14 0 0 
40 2 4 ? 
41 51 
42 0 9 0 
43 15 
44 5 73 
45 
46 4 2 
47 1 16 
48] 28 0 1 
49 2 0 1 
50 5 
51 5 13 ? 
52) 45 50 
53] 24 7 
54] 22 
55 1 
56] 194 45 
57 142 
58} 52 10 
59 
60} = 29 16 0 
61 
62 
63 
64 
65) 11 1 


| Secondary Recovery* 


Deepest Zone Tested? 4 i 


eevee Producing Formation to End of 1944 
t 
2 |¢ - 
= & i [ 
Gravity Bs |S 
A.P.I. Name and Agef a | os & g oF] ¢ Name = 
at 60°F. 8| 58|S alse § sm : 
A Ss(Bsise) 3 Ss 
(>) 
S* AP IE| & 
20.8 | Mirando, Eoc See 975) 7 | ML | Yegua 
40-60 Frio, Olig S| 25 |4,650) 75 | AF | Yegua 
46 Pettus, Eoc §| P |4,708} 7 | NF | Yegua 
21 Cole, Eoc Sd| P | 2,125) 17 | MFL] Yegua 
53.8 | Wilcox s 8,350 
41-46 Frio, yes Z See AF 
41-46 | Frio, M Olig, Vicksburg, Olig | S| P | 38,225) 20) AF | Yegua 
46 Frio, M Olig § |30-35] 3,225] 14 | NFh | Yegua 
42 Frio, M Olig _| 8] P |3,480) 55 | ANh | Vicksburg 
24 Catahoula, M Olig S| P | 2,400} 8] DS | Yegua 
42.9 | Frio, Olig : mvt 6,500) 9 - Frio 
Het, Oli . 
a ~ 8 5,355 Frio 
37 8} P | 3,240 s \s 
21 Mirando, Eoc 8] P | 1,525) 11 | MFh | Cook Mt 
25.9 Catahoula, Olig S| P |2,900} 8} AF | Frio 
24.9 Frio, Olig S| P | 2,450) 15 | AF | Yegua 
43 Cole, Eoe §| 27 |3,840| 19 | AFL | Yegua 
43 Eoc S| P {4,915} 10} AF | Yegua 
36-43 Frio, Olig S| P |4,500) 14 | ANh | Yegua 
44 Frio, Olig S| P |7,205} 8] AF | Frio 
43 Pettus, Eoc S| P |4,683} 8 | MF | Yegua 
25 Frio, Oli S| P |4,959) 6} FS | Frio 
58 _ | Frio, Viksburg S| P |7.500| 20| 2 | Vicksburg 
63.5 Frio § 6,165 
44 Frio, Olig S| P {3,490} 10} AF | Yegua 
Frio 8 7,200 
43.5 Pettus, Eoc S| P |4,292) 8] MF | Yegua 
54-57 | Wilcox S | low | 7,680) 30 | 2 | Wilcox 
45 Pettus 8 | fair |3,650) 7) F Ja 
53 Wilcox 8 210 
40 Pettus, Eoc S| P {5,269} 6] AF | Yegua 
39.9 Frio 8 1235 
24.7 Cockfield, Eoc S| P |3,070) 15 | DF | Yegua 
42.2 Wilcox, Eoc S| P |6,504) 20] DF Wilcox 
20 Carrizo, oc Sit .P 848) 15 | MFL | Carrizo 
45.9 x S| P |4,140) « 2. |e, 
22.8 Pettus, Hoc S| P | 1,864) 8 | MF | Cook Mt. 
47 Frio, Olig 8| P | 5,679] 11 | AF egua 
21 Cole, Eoc 8| P |1,180} 8] ML | Yegua 
21 Cole, Eoc S| P | 1,030] 10 | ML | Yegua 
21 Cole, Koc SP 994; 8 | ML | Yegua 
20 Cole, Eoc S|} P | 1,436) 10 | MFL | Yegua 
8,150 Wilcox 
27.9 Catahoula, Olig S|} P {3,900} 10] AF | Frio 
20 Cole, Eoe 8} P | 1,525) 10 | MFL | Cook Mt. 
17 Jackson 8 | low S teldsle 
37.7 Edwards 6,920 
49.6 Pettus, Koc S|} P |4,760} 10 | NF | Yegua 
23-37 Frio, Oli S| P |5,320) 15} A | Frio 
23-40 | Catahoula, Olig S| P |3,800| 10| A | Frio 
21 Frio, Olig 8] P |2,776) 10 | DF | Yegua 
21 Cole, Koc S| P | 1,486] 8] ML | Yegua 
53.7 Mirando, Mio Sue F 10 | DF | Olig 
47.2 | Cockfield, Eoc $| P |2,820| 10 ML | Cook Mt 
20.6 | McElroy, Eoc 8] P | 800) 10} ML | Cook Mt, 
30 Frio, Olig S| P | 2,300) 13 | NL | Cook Mt 
22 Miocene, Mio S| P | 2,566) 15 | DF | Vicksburg 
; 2,830) Frio 
25 Miocene S| P {3,974 10} A_ | Frio 
7,630 Frio 
20.9 McElroy, Eoc S|} P {1,525} 10 | ML | Mt. Selman 
8,512 Frio 
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TABLE 1.—(Continued) 
. . Number of Oil 
Oil Production and/or Gas Wella! 
Year Total Production, Bbl.¢ 1944 
Field, County of Dis- C 
a covery | Area ‘om- 
q Proved, Bled 
Acres? During © q44| Com- | Aban- 
4 ze a of 1944 ond 64 pleted | doned 
g 
3 
Supbapherty NUeceaen 82 os. o4- sn e eeessebecceceederss 1944 4,129 4,129 2 2 
68 Diamond PETE GOLET I Atala ook elsiast aie ugicie ¥ cisresolh alvie= spars 1936 240 656,447 16,845 22 0 
OO! WDirks, Bee. co... isle ee vee eee cnet cess baeeenne 1934 865 | 6,674,142 386,821 101 0 
70| Hagle Hill, Diane Gite ocd see nly isis ares els e806 1933 550 | 2,082,751 197,191 61 0 
T1| Hast, Jim Hogg. .... 2.0.6. ce cece cece een eee eeenaee 1942 400 4,111 57,027 12 3 0 
72| Escobas-Jennings.......--- 0... esses eee ee eeee eee es 1914 3,700 | 11,531,738 516,403 | 539 0 
73| Hazell, McMullen, Live Oak. ..........00-+++0e0000es 1937 1,450 | 3,204,028 230,669 | 151 0 
74 Fagan, FRefUG LO Maeno scenes sieiais elele wie) 1x Wins ole pioors ee 1940 300 90,914 15,836 9 0 
Zo) Pitzsimmons, Dural. =. . 6... ocece tke cee neues oe 1938 900 | 3,170,115 310,098 79 0 
WO WMlour Blatt, NUCCess .c.0. ciacvv nies cities wee ee ceis nes 1936 2,280 | 9,078,692 | 1,031,732 117 0 
77| Flour Bluff, ASE UNIUECES Mane Faye cre Pick «isl ele’ sieyslainiels le 1940 1,200 1,067,651 445,157 28 0 
PSE TANCItAS, JACKSON. <5. seve wg ee cence eee et eenes 1938 1,500 581,677 170,432 16 0 
79| Frost, Starr... 02s... etc eee trees eect eee ee enc eees 1942 80 6,683 1,412 2 0 
80) Gallagher, Jim Wells... 2.2 wes cece c cece eee e een e eens 1940 160 182,185 57,995 5 1 0 
SS UMCEATIACL OY Ul ACHESON: ve cieys carci cla civiere 6 6.0 00/8 sipieigielsinns 0+ 1937 2,400 | 1,469,702 506,700 ? ? 
82 Ganado, West J OCKSOMe Waco seis cer cte ov arepre es eevee 1940 1,200 | 1,480,226 616,488 ? ? 
BSG ATCIAISEMT octet, -weslc sc cc aes ec beds enecenaane 1942 160 301,934 224,867 27 23 4 
84] Glenn, Webb, Zapata...... 0.6... cece eee eee e cere eee 1940 710 | 1,672,727 491,329 75 0 
RE NGocbel, LAV OGKk: desntcecc te ccvecu sv vecesiecicuele ese 1943 100 32,201 22,024 2 1 0 
86| Government Wells, Duval..........2..20e+eeee recess 1928 8,500 | 54,589,128 | 2,550,056 836 
BPlrGreens Karnes... occ 2 cere se cece eeearisnsinise sae ne ee 1944 10,375 10,375 1 1 0 
88) Green Branch. ... 1944 22,289 22,289 2 
89] Gregory, Live Oak 1944 7,010 7,010 2 2 
90] Greta, Refugio... 0.22... eeccne cece cece rer eeeeee s..| 1933 4,400 | 33,583,235 | 3,129,654 | 251 4 
GU Gaerra;y Stars lec cee cece ec cce veer ur cecesvienscsiciees 1933 400 | 1,653,057 228,984 21 
92| Haldeman, Jim Wells........-....eceeeeeeereeteres 1941 60 566 14,201 2 0 0 
93| Harmon, Jackson........+-+esececerenceeeceeeeeeee 1942 600 465,991 165,905 17 3 0 
DANE Wap UNE oils cies ae eit mie cioles wie viaisiersie tein ole'e eee 1944 1360 1,360 1 1 0 
95) Henshaw, Jim Wells. .....-..---.sceeeeeeeeeeeeeees 1940 50 76,339 18,883 4 0 
96) Heyser, Calhoun, Victoria..........-.s0ese-eeeeenees 1936 5,500 | 23,828,052 | 3,331,821 | 277 0 
97| Hobson, Karnes...,......-02-eces cece er ereeseeess 1948 300 378,949 249,599 12 1 1 
98) Hoffman, Duval... 0... ..,.- ese eee nse r een cee scnes 1933 | 3,400 | 11,953,945 | 1,545,881 | 385 0 
99| Holbein, Jim Hogg. . 100 132,350 25,667 10 0 0 
100} Holzmark, Bee........ 50 150,833 80,893 6 1 0 
101| Hondo Creek, Karnes. 50 65,880 34,238 4 3 
102] Hordes Creek, Goliad 100 81,537 4,728 7 0 
103| Jacob, McMullen. 1,230 | 1,810,119 78,074 | 129 0 
 104| Keeran, Victoria..........-.-+- 1,350 2,095,390 256,700 21 0 
105] Kelsey, Jim Hogg, Starr, Brooks........+--++++++2+++ 2,300 | 3,426,593 880,551 | 120 0 
406! Little Kentucky, Jackson.........6.0+000e2ereeeeeee 50 44,351 41,696 4? 3 0 
107| Killam, Webb.......- 950 | 1,370,536 121,769 133 0 
108} Killam, North, Webb. 80 ,379 4,263 7 0 
109| Kingsville, Kleberg..... 240 785,116 19,903 20 0 
- 110) Kohler, Duval........- 360 703,539 11,489 95 0 
111) Koontz, Victoria......... 3,480 3,480 3 3 
112} Koopman, Jim Wells..... : 80 32,220 7,054 3 0 
143) Kreis, Dutal. i. .)..6000) 0 ce 200 171,128 42,127 9 0 
114) Labbe, Duval... /... 2.07. - eee e eee ees 230 518,331 : 31 0 
115) La Blanca?........ 0... ..2- sees 4,000 i 0 0 
1146] La Gloria, Jim Wells, Brooks.... 4,500 86,822 10,801 44 1 
117} La Rosa, Refugio........-.--5+ 1,720 | 5,989,131 1,635,887 96 0 
118] La Rosa, North, Refugio.......... ; 28,495 2 1 
119| Las Animas, Jim Hogg........-.-- 100 84,959 13,156 11 0 
120| Las Mujeris, Jim Hogg........----- 813 813 1 1 
121) Laurel, Webb.............2022 eee 220 631,075 2,529 33 0 
122) La Ward, North, Ji GCKSONE ca. cis arse ie) 4,000 | 2,248,208 929,048 96 27 ? 
123| Lockhart, Starr........+..e-eseseeeee 500 211,805 139,188 11 0 
124| Lolita, Jackson?..........-+eeeeeeee 3,100 | 7,977,899 | 2,142,561 | 176 0 0 
125] Loma Alta, McMullen..........---.++++ 8 193,578 15,301 4 0 
126| Loma Alta-Wilcox, McMullen........--- 4,048 4,048 1 ik 0 
127| Loma Novia, Duval........-.--++++++ 7,410 | 29,759,959 | 1,390,739 | 758 0 
128] Loma Vista, Duval..........-.-.+ ese eeee 1 19,661 il 7 0 
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TABLE 1.—(Continued) 


Wells Producing? Character : ; Deepest Zone Tested? 
Dee. 1944 of Oils Producing Formation to End of 1944 
Oil b £./2 
S Sig 
: Bee 
Ds Gravity : ~ | SIRS < 
a} Gas a WAG Name and Age/ ‘a 3 as PPS vals Name 
g , | Artie Bat 60°F. 8| 28 |e ize) 2 ree 
Flowing | ficial 4 S|BC |e wise! 3 oa 
a Lift g 5 % B 25 3 F 3 23 
rs) 5 © s 
E Z S\ER|SSlE4| & E 
67 1 1 5,550 Frio 6,520 
68 7 , 40 Cockfield, Eoc S|} P | 3,660) 14} DF | Yegua 4,540 
69 85 44 Cockfield, Eoc 8} P | 3,819} 16 | DF | Yegua 4,776 
70 51 19-22 Cole, Eoc, Govt. Wells, Eoc S| P | 1,450) 10 | MFL | Yegua 2,752 
71° 12 51 Cockfield, Eoc S| P |4,741) 10} A _ | Yegua 5,303 
72 305 20 Yegua, Eoc S| P. | 900) 12 | MFh| Mt. Selman 4,645 
73 126 20 Loma Nova, Hoc S| P | 1,490) 8) ML | Cook Mt. 3,168 
74 4 28.6 Miocene, Mio, Frio, Olig S| P |2,118} 10 | DF | Olig 7,200 
75| 49 25 46 McElroy, Pettus, Eoc S| P / 3,592) 10 | MF | Yegua 5,285 
76| 55 23 43 Marginulina, L Olig S| P | 6,590) 25 | AF | Frio 7,504 
77} 20 41.6 | Marg., L. Olg S| P |6,753} 8| AF | Frio 8,694 
78 13 50 Frio, Olig S| P | 7,378] 15 D Vicksburg 10,665 
79 2 45 Frio, Olig S|} P |4,181/ 8 | ML | Vicksburg 5,435 
80 5 0 0 39 Frio, Vicksburg, Olig S| P |5,189| «2 | NFL | Yegua 6,260 
81} 50 1 0 25.6-35.1 | Marg., Frio, Olig S| P |5,080) 15 | DF | Frio 7,635 
82) 30 0 0 24.1 Frio, Olig 8} P | 4,760} 10 | DF | Vicksburg 7,635 
83] 23 0 0 42 Frio, Olig S| P |3,740| 6] AF | Frio 4,075 
84] 18 49 22 Mirando, Eoc S| P | 2,160) 12 | NL | Yegua 3,240 
85 2 0 0 38 Wilcox, Hos H eat S| P | 7,054! 10 z | Wilcox a 
Cole, et., Govt. ells, 
86} 8 | 233 21 { ae tice eee } S| P |1,550 17 | NFL| Mt. Selman | 5,858 
87 1 0 0 36.7 
88 
gg} 1 1 
90} 145 50 235-89. | { Miocene, re Het., pa S |20-33)3,500| 15 | A | Vicksburg 7,473 
91 8 7 33 Cole, McElroy, Eoc S| P |1,745) 14} MF | Yegua 3,600 
92 1 1 33 Frio, Olig S| P {5,019} 11) NF Yegua 6,498 
93 7 ay 28.8 Frio, Olig S| P |5,320} 10 T | Frio 6,717 
94 0 0 
95 1 H 31 Frio, Vicksburg, Olig S| P | 3,778) 11 | NF | Vicksburg 5,885 
96} 179 46 31-43 Miocene, Mio, Frio, Olig S| P }5,400) 25 A i Frioss 2) 6,487 
97) 11 32 Wilcox, Eoc S$ |25-30) 4,000} 20 | AF | Basal Wilcox 7,474 
98] 2 | 305 29-25 | { Hekey, Gort oe | S| P |2580| 17) AF | Yegua 3,800 
99 0 10 0 24.5 Pettus, Koc S| P | 2,793) 10 | NL | Yegua 3,1 
100 5 1 0 31.9-48.8 | Hockley, Yegua, Eoc Sie i 5 | DF | Cockfield 4,4. 
101 2 48.8 Wilcox, Eoe S| P |6,580) 15 xz | Wilcox 6,580 
102 1 43.1 Yegua, Eoc S| P | 4,545} 10 | DF | Cook Mt K 
103 68 21 Mirando, Pettus, Yegua, Hoc Sijeee 780} 8 | ML | Mt. Selma 3,171 
104 12 6 26-40 Frio, Olig, 8 15 | 4,800) 10 A | Vicksburg 0, 
105] 70 6 44 | { Pe Chie Govt, Wells, Koc}! s |) p |4e7i| 13 | A | Yogua 7,507 
106 4 0 0 35.4 Frio, Olig S|} P {65,700} 10 Frio 5,700 
107 4 21 Mirando, Cockfield, Koc S| P | 1,920) 13 | ML | Yegua 3,011 
108 4 22 Mirando, Cockfield, Eoc ‘ S| P | 2,046] 15 | ML | Yegua 3,060 
109 2 1 21 Miocene, Mio, Catahoula, Olig | S| P | 1,400) 20| D_ | Frio 6,922 
a 5 7 ; if Cole, Govt. Wells, Mirando, Eoc | S| P | 1,748! 14 | ML | Carrizo 7,723 
112) 1 44.5 | Frio 8| P |4,112) 10 | -ML | Vicksburg 6,016 
113 10 31 Mirando, Eoe S| P |8,200) 12} NL | Yegua 4,732 
114 9 25 noe Chemosky, Loma Nova,| 8 | P | 1,872} 12 | ML | Yegua 4,054 
oc 
115 0 0 7 55 | Frio P 8 tight 7,500} 40 | A | Frio 8,890 
116 1 1 ? 39-55 Frio, Vicksburg, Olig 8 5,888} 19 | A | Yegua 8,043 
117; 78 4 29.8-39.4 | Frio, Olig S| P |5,400) 12} DF Viousbare 8,020 
118 2 50 Frio, Olig 8 | P | 6,180] 10 x x x 
A i 8 18.5 Cole, Eoc S| P | 1,782) 22 | NL | Yegua 4,014 
121 3 49 Frio, Mirando, Cockfield, Koc §: P 360} 6 | MFL | Cook Mt. 3,165 
122} 96 0 0 26 Marg., Frio, Olig S| P |5,200; 7} DF | Vicksburg 7,735: 
123 9 1 46.6 Cockfield, Yegu: S| P {3,600} 8 xz | Yegua 4,600 
124) 176 0 0 26-33 Marg., Frio, Olig 8} P |5,200) 9 D_ | Frio : 7,280 
ake ; 3 P 21 Chemosky, Eoc S| P | 2,195) 12 | MFL | Cockfield 2,766 
127 518 23 Loma Novia, Mirando, Koc S| P | 2,550) 20 | ML | Cook Mt. 4,200 
128 1 25.7 Loma Novia, Hoc S| P | 2,914) 7 | ML | Cook Mt. 4,732 
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\ 
; : Number of Oil 
Oil Production and/or Gas Wells/ 
ene Year | Total Production, Bbl.¢ 1944 
Meld, County of Dis- 
“is covery | Area Comal=. 2 
2 Proved, pire 
8 Acres’ | To End During | *0 220! Com- | Aban- 
A of 1944 1944 of 1944 pleted | doned 
a 
rs | 
MADIZOBUOB NUECES ao oes 5 ph aia Foden SH ewe eddie oye oink 1937 80 128,903 16,746 4 0 
ie eanghoray Dural. nck in. ob cig aberddshsevee ses 1938 | 1,000 | 2,579,426 | 357,288 | 52 3 
Ru UODODA  AONGLA oy op tere sycrc cae sistas, Boerne aes esas 1934 1,100 ( gas ; 
MEAN DEE, VY COU IUUAL ccpaitis sco os shies meu aati sleaias 1935 3,450 | 14,286,088 880,803 369 0 
RS OMIOR OLTAOR, (SEAT ita lore os scclbih sis thea ciate isla cis he. od acca 1925 240 663,777 6,876 110 0 
AAD Vs) UECES Ah oe Pech eee’ Dow e oe Se cinaepocite Maly Mod = 1937 3,000 | 10,419,822 | 1 544,823 154 ie 
MSD CiDyNOLUD, INAUCCES: vat se cle ees ce alee Sain cle pen isis 1939 80 151,586 : 27,367 5 Oxy 
URN Wt MICA, PRUE OK Son itis wdale Gti caer steynab wk ere sie os 1923 120 356,293 12,554 32 0 
HMA ndally Dutalwed © shins, Seve gerscerc Meal eae we 1937 | 940 | 2,148,182 | 375,748 | 104 0 
BY Bll ly ices Webb shotades. ants) AN. ct cas Once dase oi 1942 20 | ° 2,057 498 1 0 
139] Magnolia City, Jim Wells..... 60s ne sec eee ence eee 1939 120 299,838 97,345 14 5 
140} Magnolia a oe BID IN eLeaiaeeseh.t srstete ein et cfs oh 1943 200 209,512 177,540 6 2 
AMIDA ATC, UL SIO MELOY Soar steras aiirart nme eg see alee Fale eld fav aggtns9 | 1940 230 315,808 44,830 26 0 
142) Martinez (incl. ‘South Martinez), opus a ein eae 1929 gas 
143) Mathis, Bast, San Patricio..........-0 5. cece er ene ee 1924 300 2 0 0 
144) Maubro, Jackson’ 5 as. See SRE Rah eee 1941 3,275 | 1,758,996 646,419 71 x 0 
145) Mauritz, Jackson...... 1935 200 862,907 180,416 8 0 0 
146) Mauritz, West, Jackson 1942 500 577,158 305,350 13 6 0 
147| Mayo, Jackson. ...........-. ae 1942 1,600 987,251 557,976 32 11 £ 
148] McAllen, Pharr, Hidalgo?..............---- .-| 1938 960 4 0 te 
MAO MoH addin,, Victorias. cciecx cess eee Te cele. .| 19380 1,000 | 7,473,429 | 2,035,618 94 1 
150} McFaddin, North, Victoria? 1937 100 24 2 
POMP ELCRT, IVY CBD i plea tat wis dis. sisictste sftcco cs, <. vias Astel abe wivis 1942 200 5 0 0 
ABZ ENI GING LitvClOGRKs2 ccc dealareis need cou wade ute ea as 1934 180 297,796 10,044 iT 0 
FHS liMelon Creeks Refuge cgevrccs> ese. deed eraee ees 1939 210 930,122 178,340 10 0 
Toaeeroed ess 1 tAlgO= foe erc Tore cleienie e aielelds Fede Dwicire « 1935 560 if 0 0 
155| Midway, San Patricio. <2... ...... 022 e ee ee eee eee 1937 1,860 | 4,076,856 | 1,191,045 74 1 
#56) Mirando City; Webb... i... 00sec ce crane see eves 1921 1,480 | 9,475,603 82,504 | 295 0 
157|Mirando Valley, Zapata.)..... 0.00000 cee cence ed 1921 1,000 | 1,582,081 20,223 | 146 0 
158] Mission River, Refugio. .....0....0ceee eee erent es 1938 381 | 2,075,779 203,138 18 it 
BONA OGH WCO0 comics os tiiaieir sg, centers b eniethe ale de ale ope 8a ate 1932 100 1,292,341 49,051 12 0 
=~ 160).Munson, McMullen... 0... 0.0000 tsceseneenncee seer ey 1938 150 210,343 12,933 17 0 
TOU Neuliaus, J 11 HOGG... 425. steee ee ne wart ene waree one 1941 80 46,438 24,242 7 5 
AGN ADHOs, LAMab GO ashi | sumer eeieials, «heal eislelend ms ose ajy as 1940 280 401,098 104,260 15 0 
MGSIMNOMMAMNA] DEGesctresces. cave tay cestict orig be eae oe wel 1930 70 108,228 6,412 7 0 
164i Oalcville, Dive Oak od. cnc bi. Bees oe cele et ee bee weve | 1937 | 400) 1,157,756 128,550 48 2 | 
REINER USGI UAC: Lice. aielvlere ssyeeiinic «ress ay clea d 1939 2,200 1,828,860 770,553 65 5 
166| Odem, North, San Patricio..............0.-000ee000s 1944 | 2,542 2,542 1 1 0 
AG TAROMCOR WeDo metic. ot nchten inten ous Htc hae ms la eee © 1937 525 1,773,721 49,683 141 0 
; i pense Groyeruitim WW Gls. choise aos et relent soe ve 1,040 | 2,118,881 488,768 40 0 
¥ QiPenitas: fs sreatss clwieem 5 . 
: 170} Peters, Duval..........-. 1933 300 279,738 19,803 21 0 
171| Peters, East, Duval 1940 60 43,518 9,634 4 Ons: 
172) Petronilla, Nueces | 1941 1,000 | 240,475 140, 203 13 ‘te 
HZAlPRetts;: Old awe sista-ecges yeti aneainc set el ...| 1929 1,200 91 1 0 
APA PiedrevLaimbres cs: 5 ik elec oye ssseile ote: ds2 orare qeepapeie avs overs 1935 1,300 144 0 x 
D 175| Placedo, Victoria.......0....0..eecet ene steed neces 1935 3,000 | 16,881,414 1,771,582 185 3 
176| Placedo, East, Victoria. .........6..-8 sees eee eee ..| 1987 600 1,303,317 469,610 32 0 
P APT PlummMer, Bee is ce ne ee ove we Hse re he ee epee 1937 160 277,425 1,523 15 0 
: 178] Plymouth, San Patricio............-- 02000 r ee seeeees 1935 3,750 | 32,689,347 | 3,518,593 204 3 
179] Porter, Karnes.....- 0:0... cece cece eee tees 1943 400 "309,752 231,509 13 (ae 
Se 180) Premont, Jim Wella... ...... 2.0. v cece c cere e renee 1933 720 63 0 
" 181) Pridhams Lake, Victoria...........2000-0 0c eee ee eee 1944 16,985 16,985 3 3 1 
_- 182) Quinto Creek, Jim Wells..........022++ 0002 eeer reese 1942 80 78,849 30,487 4 0 
J 183) Rancho Solo, Duval... .5 2... ..0c cece ere e cece eee ts 1935 440 303,837 38,780 45 0 
184! Randado, Jim Hogg....... 20.0.0. e cece ee teen ees 1926 765 | 5,000,057 54,166 | 191 0 
SIRE Eay Beltre tt lsapee tee wir cieteltge ties ardiay als Megeinst noiehs ism 1935 420 1,676,833 61,568 42 2 
186, Retagio, Rafqidion erie at cash ta: rere tires 0004 1922 | 8,500 | 43,125,660 | 1,655,092 | 500 0 
’ 187| Refugio-Top, Refugio...............ssen eens seen ees 1931 850 | 4,550,476 235;200 |. 17 0 
-__- 188] Reynolds, Jim Wells ER et ed kins « Mssrin ate aon te 1939 690 | 1,529,643 153,720 82 0 
- 180) Ricaby, Starrs.cc2- f22. ste ene ee eect d eater estes 1937 150 179,348 28,276 14 0 
: 190) Richard King (East Bentonville), Nueces........-..-- 1937 2,000 | 4,099,064 | 1,201,813 | 100 18 
Ae incon Widiteuecee ike haGk ae hc some: bee 1938 | 4,500 | 8,650,103 | 2,710,086 | 162 0 
‘ 2| Rincon, North, Starr..... 1940 400 423,290 214,267 25 10 
= 193 Rio Grande City, Starr r 1932 200 473,657 26,118 34 0 
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a reg NS See ma i Nie Ne oe! 
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: ; A A Deepest Zone Tested? 
Wells Producing? Character i 
Dec. 1944 of Oil! Producing Formatio to End of 1944 
2 of Mie) 
Oil re Ae g 
= SE lSx 
of E Gravity a Be Bz 
& . | Gas A.P.I. Name and Age? ro Sia8 2" Name ¥ 
E __| Arti- Bl at 60°F 81 53|/sSlse| 8 ‘sk 
| Flowing ficial 4 B\2°|a2/35) 2 a6 
ift 8 132/88 3 Bo 
3 ; 4|SE/Z5|E<| 3 aa 
i <2 jie | Sees 
129 3 24.4 Catahoula, Olig S| Pp |4,698} 8] NF | Frio 7,424 
130} 31 14 45 Cole, Govt. Wells, Eoc S| Pp |4,009| 10 | AFL | Yegua 6,011 
131 
i iS} 2,126] 18 | ML | ¥ 3,437 
133 3 20. Pe Oe 8| P | '250| 17| ML Yeas 2,612 
134] 133 12 45.7 | Catahoula, Het., Frio, Olig S| 30 |4,300} 15 | AF | Frio 7,595 
135 3 48 Catahoula, Het., Olig S| Pp {4,300} 10 | AF | Frio _ 7,300 
136 3 23 Frio, Olig, Yegua, Eoc S| p |2,510} 20] D_ | Cook Mt. 6,789 
137| 26 67 19 Cole, Eoc S| Pp {1,500} 10 | MFL| Yegua 2,698 
138 1 45 Mirando, Eoc S| P {1,950} 14} ML | Yegua 2,638 
139 5 42 Frio, Olig S| Pp |5,436} 9 A | Yegua 6,592 
140 7 34.8 Frio 8} Pp |3,628] 10 z | Vicksburg 6,015 
141]. 4 12 24.9 | Pettus, Hoc S| P |2,541) 10 | NL | Yegua 3,006 
142 
1 35 Frio, Vicksburg, Oli S| p |4,400} 9} NF | Yegua 6,348 
14s 66 9 20k whiten Olig fms) 1 S| p |5,220|10| D | Frio 8,520 
145} 9 2 31.4 | Frio, Olig S| P |5,650) 10| D_ | Vicksburg 7, 
146] 17 33.8 | Frio, Olig $| p |5,470| 10 | DF | Frio 6,760 
147) 33 3 29 Frio, Olig S|} Pp |5,100| 10 | DF | Vicksburg 7,808 
148 0 0 60 Frio, Olig S| P | 5,970) 23 | AF | Vicksburg 8,575 
149) 58 30 21-40 Het., Frio, Olig S| p |4,400) 15 | AF | Frio 7,025 
150 4 1 38-47 Frio, Olig S|} p | 5,350) 10 A | Frio 7 
151 0 5 55 Yegua, Koc S| p |3,238) 15 | NL | Cook Mt. 4,016 
152 5 44.3 Hockley, Jackson S| p |4,434) 10) D | Cook Mt 6,212 
153] 10 ’ 35.4 | Frio, Olig S| p |5,856) 20 | D_ | Frio 5,876 
154 0 0 49 Frio, Olig S|} p | 7,480) 15 | DF | Vicksburg 9,618 
155) 44, 24 38 Het., Frio, Olig S| p |5,285) 19 | AF | Vicksburg 10,004 
156 59 20 McElroy, Cockfield, Eoc S|} p | 1,530) 10 | ML | Mt. Selman 5, 
157 40 20 McElroy, Mirando, Eoc S| p {1,400} 9 | ML | Cook Mt. 3,660 
158 9 8 31.2-41 Frio, Olig S| p | 5,183] 10 D_ | Vicksburg 9,225 
159 il 21 Mirando, Eoc S| p 900} 10 | MFL | Yegua 2,178 
160 ll 22 Mirando, Eoc S| p |1,200) 12} ML | Pettus 1,501 
161 2 3 47 Pettus, Hoc S| p |3,454) 9 |} MF | Pettus 3,471 
162} 6 6 34 Frio, Olig S| 30 3,132) 8| AF | Yegua 5,482 
163 1 2 37.7 | Yegua, Koc ‘ S| p {8,500} 17} D_ | Yegua 5,038 
164] 2 | 20 20-8 tert eg eu Oli, 1) s | P |1,830| 8 | AF | Cook Mt 4,500 
Ate 60 . s Catahoula, Het., Frio, Olig S| 30 |3,500) 24 | AF | Frio 7,517 
0 
167 49 32 Mirando, Cockfield, Koc s| P | 1,880] 13 | ML | Yegua 3,151 
re 23 H He Frio, Olig . S$} P |3,292) 15] NF Yegua 6,012 
9 1 
170 1 3 22.9 Cole, Govt. Wells, Mirando, Eoc| § | P | 1,750} 13 | ML | Cook Mt 4,004 
real al 3 22.9 | Govt. Wells, Eoc. S|} P | 2,441) 13 | ML | Mirando 2,563 
172); 11 40 Frio, Oli S| P |6,952} 9] NF | Frio 10,020 
173 0 29 44.7 Cockfield, Eoc S| P |3,900) 19 | DF | Wilcox 8,993 
174 9 121 22 oe Govt. Wells, Loma Novia, | S| P | 1,324) 10 | ML | Midway 10,931 
oc 
175} 48 107 22-29 | Het., Frio, Olig §| P |4,700) 15} AF | Frio 7,242 
176} 28 3 38 Frio, Olig S| P |6 10 Frio 7,502 
177 2 30 Cockfield, Koc S$} P |3,050) 5 | DF | Cook Mt 4,756 
178) 163 24 31 Frio, Olig S| P | 5,458} 10] AF | Frio ’ 
179} 12 1 48 Pettus, Koc S| P |3,950) 10 | AF | Wilcox 8,015 
ie : : 23 Catahoula, Frio, Olig S| P | 2,250} 10} D | McElroy 7,155 
182 1 29 Frio, Vicksburg, Olig S| P |4,860} 13 | NF | Yegua 5, 
183 20 19 Cole, Govt. Wells, Koc Bee Real, 10 | ML | Yegua 3,777 
184 81 19 Cole, Hoc S| P | 1,220) 10 | NL | Mt. Selman 5,222 
185 10 46 Cockfield, Eoc 8] P |3,920] 15 | DF | Yegua 4,253 
186] 85 51 23-40 | Catahoula, Frio, Olig 8} 30 |3,700} 15 | DF Wekahaes 9,373 
187; 14 5 33.9 | Marg., Olig S| 34 |5,890} 10} D io 7,300 
188) 14 7 35 Frio, Olig S| P |38,145] 10 | ANL | Yegua 6,025 
189 9 21 Frio, Olig 8S) Be 1,270) 7. Yegua 5 
190] 85 9 22-56 | Frio, Vicksburg, Olig S| P_ |3,800) 10] AF | Yegua 7,576 
191) 142 5 40 Frio, Vicksburg, Olig S |26-39] 3,629} 19 | A | Yegua 6,862 
192} 14 5 42 Frio, Vicksburg, Yegua, Olig S| P |4,111) 14] A | Yegua 5,590 
193 9 29 Frio, Olig S| P |1,350] 8 | MFL] Yegua 3,258 
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TABLE 1.—(Continued) 
+ . Number of Oil 
Oil Production and/or Gas Wells’ 
Year Total Production, Bbl.¢ 1944 
Field, County of Dis- 
fe covery | Area Com- 
= Proved, hageas 
3 Acres?| To End | During | of ig44| Com- | Aban- 
z of 1944 1944 pleted | doned 
a 
3 
194) Rios, Duval. .... Sree Beis, Os, areas a ora olen ess Glet 1941 gas 1 0 
195| Riverside, Nueces..........-...e cee c reese tees eeeee 1938 2,000 186,382 49,326 8 1 
196] Robinson, Duval -| 1944 932 932 1 1 0 
197} Robstown, Nueces. 1939 200 159,646 49,227 8 1 
198] Rooke, San Patrics 1942 200 218,659 13 8 
199} Rosita, Duval 1944 45,347 45,347 3 3 0 
200) Ross, Starr : 1943 640 199,759 194,381 27 23 
201| Sam Fordyce, Hidalgo, Star -| 1934 1,600 | 7,670,835 82,063 | 259 0 
202] Sandia, Jim Wells....... .| 1929 gas 9 -0 
203] San Salvador, Hidalgo. .| 1938 gas 8 1 
204| Sarnosa, Duval........... .| 1932 690 | 2,874,409 95,201 57 0 
205| Saxet (Deep, Frio), “baa .| 1935 2,450 | 26,660,757 1,152,214 762 1 
206] Saxet (Shallow), Nueces. 1923 3,850 | 32,088,553 1,358,698 
207) Scott and Hopper, Brooks... 1944 86,248 86,248 4 4 
208] Seeligson, Jim Wells, Kleberg. 1937 9,300 | 9,689,855 | 7,440,558 | 185 90 
209) Sejita, Duval............-.- 1939 4,000 433 425,856 36 14 
210) Seven Sisters, Duval......... 1934 4,420 | 21,940,621 2,392,569 461 3 
211) Seven Sisters, South, Duval.... .| 1937 330 1350 30,645 33 0 
PID) Dhisld, Nueces tones ak Sows e .| 1940 2,100 579,121 141, ee 15 0 
213| Sinton, San Patricio............. .| 1934 300 71,240 11 3 
214) Slick-Wilcox, Goliad............-.. .| 1948 1,000 906,123 843, o74 40 33 
215} Southland, Duval..............-6% .| 1939 350 230,692 59,601 8 3 
216) Stewart, Jackson...........-00+0+> .| 1942 350 199,350 101,774 7 1 0 
DUN Strake, Duval. tiene... cecs cece ce ee .| 1948 120 132,567 79,596 3 0 
218] Stratton, Nueces, Kleberg, Jim Wells. . .| 1931 | 13,500 | 7,253,433 | 4,077,580 | 252 44 
219} Sullivan City, Hidalgo, Starr......... .| 1939 780 799,635 194,827 39 0 
OR SUNG, JS EOIT 5 ciae wie: siayaie :o.0/0 2% are\e.e elesseteiame.e -| 1938 2,400 | 3,161,181 | 1,197,084 88 0 
291/'Sun; North, Starrz........0..0+-0+-- ; 1,000 825,160 563,086 31 5 
222| Sun-Jones, Jim (Ch) eC ee aes es gas 4 0 
DOS Sweden, Dundes coh ce ne © © < cyatainolee vie eisie.eih aaicewie's #16 1,500 285,218 17,222 15 0 
DOA Tatt: San PGtrtc10.. scenes pec as es eeeine sees 720 | 6,919,192 | 1,102,038 81 7 
995| Tarancahua, Duval.......06. 000s. seces ane 290 788,717 177,753 29 0 
926| Telferner, Victoria............2eeeseeeeserees 30 72,024 4,978 6 2 
DDT TESOLO) DUVGl ceca ove sve cuales oenie oi tse winigioise 140 234,697 14,121 8 0 
998) Texanna, JOCh80N 00. s veces cee ne cseercerecns 300 41,435 5,624 
229| Tijerina, Jim Wells.........-.02--eeeeceeeeees 91,008 91,008 9 9 
230| Tom O’Connor, Refugio 12,000 | 65,427,260 | 18,748,700 | 451 0 
BST Tulets, Bees < vic cts 0. cicieceen vise csi n as dee weiee 1,160 1,992, 105 30,483 77 2 
982) Tulsitd, BEC: oo. e ccc cece tence cwecvecterccsio’ 120 13,428 1,812 12 0 
233) Turkey Creek, Nueces 12,000 | 5,428,198 481,697 60 0 
234 mai bo apAeanc den saab 400 saeco rasepIatuOO ds 4 10,9) 5,873 1 0 
235] Victoria, Victoria. .......2.. cece cere erect teen tees 300 422,191 55,013 26 0 
236] Volpe, Webb....--2..-.0+ceecce eect ere te eters enees 330 756,498 156,864 34 0 
937| Wade City, Jim Wells.........0cecseeeceseeeeeteees 1939 2,000 | 4,790,589 924,492 |} 107 0 
238] Warmley, De Witt.........--00ceeceeer ese eerereees 1944 2,044 2,044 1 0 0 
939] Weesatche, Goliad..........-2+-- eee cere sete trees 1944 629 629 2 2 0 
940| Weil, Jim Hogg.......-10ecceceec cece eens ener ees 1943 240 85,352 74,530 7 1 0 
241 Welder, DUBE Sores eels noes) igseal Oia wie! sl\e/a bas) aiste nse, 1944 8,030 8,030 2 2 0 
942) Weser, Goliad...-.....2.+-seccce reer este e eter ececes 1936 140 34,903 34,903 10 0 
943) West Ranch, Jackson..........2++eceeeeeeerereeeees 1938 | 10,000 | 26,012,707 | 8,130,539 | 390 13 0 
944| White Creek, Live Oak..........00s-eceee eee ceeeeees 1939 400 449,145 ar ibd 35 0 
245| White Creek, South, Live Oak........-.+-++0e02+00+- 1941 100 182,922 34,404 7 0 
246| White Point, San Patricio BE geri BO ILO Ae 1911 2,100 223,968 21,135 48 0 
947) White Point, East, San Patricio........--+-+-++++++6++ 1938 4,800 | 19,583,029 | 4,507,011 | 251 0 
8] Willamar, Willacy...........0+eece cree esse tere ceeee 1940 | 6,000 | 1,457,856 | 1,267,949 19 58 
oe Woodsboro, xafici Gaile des BOD RSC OA SOO ere ect . 1941 300 288,407 151,365 8 1 
250| Yeager, Jim Hogg........--+++seeccreece reece tcc ees ee 200 75,836 48,543 7 3 
I OMounge Stare aise weratorg slerelsicie st yewlnle'e » oye'4.013)o\2,ehm a9 6 = gas 
a) young Riis 2 Bla «ahd, NE Goats ace OU DOU 1941 760 315,652 113,764 18 5 
253] Yzaguirre, Starr........-.---seeceees rere eee sees 1940 40 5,042 159 4 2 
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; : . Deepest Zone Tested? 
 gheciar Fr gt eect Producing Formation to End of 1944 
ri 7 
Oil & £,\8 
8 se |S 
on, ‘33 
: 3 Gravity . | Soles 
3 . | Gas Pals Name and Age/ 2 ee dte pe Name a 
Arti- + 60°F | oo Ss 25) o ag 
g i A a i 3) sd/8 wo \Sm| & ‘Sh 
Z Flowing — 2” | ae s™| 2 peal: 
i=i me oS i") o — 
° 8 H S| BS /S5 — 
| By s) BE Bs \E<| & a 
194 2 : 
195 4 32 Frio, Olig $ | 30 | 5,000) 15 Frio 7,750 
196 1 0 0 n 
197 4 41-51.9 | Frio, Olig S| z |5,195) 11) A | Frio 7,525 
198} 12 39.1 Frio, Olig §| P | 7,135) 15 z | Frio 7,165 
20, 12 | 10 | 3| | 26 s| Pp |2520 : 
1 x . z z z 
201 2 42 24 Frio, Olig S| P | 2,737) 16 | AF | Mt. Selman 9,708 
202 2 
203 
204 34 21.3 | Govt. Wells, Eoc S| P | 2,300) 15 | MFL | Yegua 4,073 
205] 20 57 30-40 ‘| Frio, Olig S| z {5,200} 10 | DF | Vicksburg 10,892 
oes “ 178 24-31 Catahoula, Het., Olig S|} 30 | 3,900) 18 | DF | Vicksburg 10,892 
20 
208] 319? 3 36-50 ‘| Frio, Olig S| P }|4,900} 20} A_ | Vicksburg | 8,162 
209 3 2 44 McElroy, Eoc S| P |5,334| 17] AF | Yegua 7,095 
210 2 385 2 23 Frio, Olig . S| P | 1,232) 23 | AFL | Yegua 4,404 
211 23 22 Frio, Olig, Loma Novia, Eoc S| P | 1,487; 9 | AFL | Yegua 3,100 
212 4 44.3 Frio, Olig S| P | 6,600) 12} AF | Frio 7,806 
213 0 0 3 53 Frio, Olig S|} P | 3,260) 22 A _ | Frio 7,438 
214) 35 36.4 Wilcox, Koc S| P | 7,560) 50 | DF | Wilcox 7,560 
215 5 43.8 Pettus, Koc S| P | 5,298) 10 | AFL Yegua 6,015 
216 7 26.1 ‘| Frio, Olig S| P | 4,950} 10] DF | Olig 7,508 
217 2 1 23.6 Jackson S|} P |3,180) 5 z \z. 3,238 
218) 175 43 Frio, Olig S| P | 4,788) 17 | AF | Vicksburg 8,138 
219} 21 2 25-39 Frio, Olig S| P |3,300) 15} AF | Mt. Selman 9,708 
220; =73 7 45 Frio, Oli S| P {3,900} 10] A_ | Yegua 6,113 
oH “ 46 Frio, Finsbure. Olig 8] P |4,500;) 2] A Jz 8,470 
228) «47 2 43 poeater oA Govt. Wells, Cock-| 8 | P | 4,900) 12 | AFL | Yegua 7,005 
eld, Eoc g : 
224 30 23 Catahoula, Mio, Het., Olig S| P |3,975) 20 | MF | Frio 6,926 
225 27 a | Frio, Olig S| P | 2,050) 15 | NFL | Yegua 3,461 
226 2 2 28 Frio, Oli S| P | 2,693} 5 | DF | Cook Mt 7,666 
227 2 46.8 Pettus, Yegua, Hoc §| P ; 15 | NF | Yegua 5,541 
a 1 25.1 Frio, Olig S| P | 5,102} 10 D_ | Vicksburg 8,724 
6 
230| 447 1 35.5 | Frio, Olig, S| P | 5,600/175 | AFL | Frio 8,174 
231 5 12 39 Jackson, Pettus, Eoc S| P |3,065) 11 | DF | Wilcox 7,921 
232 1 45 Cockfield, Koc ; S| P | 3,632) 10 | DF | Cockfield 3,598 — 
233| = 35 12 22-38 | Catahoula Mio, Frio, Olig 8} P |3,860;) 8 | DF | Frio 7,511 
234 1 45 Frio, Olig S| P |4,199} 3 z_ | Frio 4,750 
235 2 13 27 Catahoula, Olig 8} P | 2,550) 10 | DLF | Vicksburg 5,252 
236 38 21 Mirando, Eoc S|} P | 2,450) 12 | MFL| Yegua 3,717 
237| 55 37 32 Frio, Vicksburg S| P |4,800} 10 | NFL | Yegua 5,410 
238 1 0 0 . 
239)" 1 1 0 
240 7 0 0 46 x S| P |5,050) 10) z | 5,058 
241 0 2 0 i 
242 1 > 43.6 Yegua, Koc S| P |5,240) 10}. F | Cook Mt. 5,313 
243) 403 2 26-40 | Het., Marg., Frio, Olig S| P |5,100) 24 | DF | Vicksburg 8,527 
244 3 26 21.7 Yegua, Eoc S| P | 1,400} 7 | DLF | Yegua 1,785 
245) 4 2 20.4 | Yegua, Koc ‘ . |S} P {1,814) 8] SL | Yegua - 3,382 
246 1 24.8 “er ille, Mio, Het., Olig, Frio,| S| P | 1,900} 8] AF | Frio 7,211 
ig 
247) 229 M1 38.7 Oakville, Mio, Het., Olig, Cata~-| ‘S| P | 2,495] 17] AF | Frio 8,483 
houla, Olig, Frio, Olig 
248) 59 30 Marg., Olig S| P | 7,600) 40 | AF | Frio 9,003 
249 i 40 Frio, Olig §| P |5,800} 5 | DF | Frio 6,710 
at 2 4 36.5 | Koc 8| P |3,750} 10; A |a 8,770 
252} 14 1 43.3 Frio, Olig 8| P | 4,210} 10 | MF | Yegua 4,889 
253 1 48.1 Frio, Olig § | P | 4,600) 10 z | Yegua 6,006 
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OIL AND GAS DEVELOPMENT IN SOUTH TEXAS DURING 1944 


TABLE 3.—New Sands and Extensions in South Texas in 1944 
ee 


Avg. Type aS f 
Field County Pay in Dis- Discovery Well Initial Production 
Depth ao covery 
Agua Dulce...... Nueces 7,330 | Frio Oil Simmons & Perry No.| 121 bbl. per day }-in. 
2-B Fee choke; tubing pressure 
1025 Ib.; casing pressure 
1260 lb. 
Agua Dulce......| Nueces 5,120 | Frio Oil L. M. Lockhart No.1|94 bbl. per day; %a-in. 
Ada Wright choke; t.p. 450 1b. gas oil 
C Tatio 308: ES eh i SP. gr. am 
Armstrong....... im Ho ,O45 ackson | Gas Magnolia Petr. 0. | 5,423 cu. ft. per day; 
: J Be) 3/451 J No. 1 E. L. Arm-| 44-in. choke; 860 Ib. t.p.; 
stron 1120 lb. c.p. 
Burnell-Wilcox...| Bee 7,017 | Wilcox | Gas Magnolia Petr. Co. | 51,200 M cu. ft. open flow; 
: No. 1 Eliz. Ingram initial pressure 2440 Ib. 
Burnell-Wilcox...} Karnes Wilcox | Gas Stanolind No. 1 T.| 36,000 M cu. ft. per day; 
Spielhagen initial pressure 2450 Ib. 
Garcia de svesteeit ae Starr 3,770 | Frio Gas Sun No. 1 J. de Solis | 120 1b. in. choke; t.p. 
610 1b.; c.p. 750 1b. 
Longhorn .<"... . Duval 5,205 | Jackson | Oil Hiawatha O. & G. No.| 102 bbi. per day, 542 in. 
15 M. M. Miller choke; t.p. 425 lb.; c.p. 
150 lb. sp. gr. 42.4° 
Magnolia City, | Jim Wells} 5,450 | Frio Oil H. H. Howell No. 1] 208 bbl. per day 34¢ in. 
North. L. J. Spoontz choke, t.p. 715 1b.; c¢.p. 
800 lb. gas-oil ratio 497:1; 
Sp. gr. 32° 
MINICOM 's oro) «ole one's N. Starr | 4,375 | Frio Oil Sun Oil Co. No. 2-B|174 bbl. per day %4 in. 
D.D. Oil Co. a t.p. 509 1b.; c.p. 
0 1b. 
Garciassbsacocer Starr 3,730 | Frio Oil Sun Oil Co. No. 6-B|90 bbl. per day; %q4 in. 
Frost Nat'l Bank choke; t.p. 625 1b. Per- 
forated 3375- -86, 161 bbl. 
per day; %6 in. choke; 
c.p. 400 lb. 
Thomas Lockhart | Duval 3,280 | Jackson | Oil and] Pan American No. 1| Perforated 3282-87 and 
3,960 Gas Ds Parr 3271-76; 914 million open 
flow; perforated 3966-71, 
95 1b. = plus 10 Pee cent 
sv 25 a 562 in. choke; 
OX cauialcr atepsiaetay Refugio 6,380 | Frio Oil Hewitt & Dougherty 180 ass be per day; in. 


No. 2-A, J. Hymes 


choke; t.p. 1510 Ib.; c.p. 
2180 lb. gas-oil ratio 
1631:1; sp. gr. 38° 


One important development was the 
installation of a pressure maintenance 
project at Luby Oil field, Nueces County. 

A gas line with a daily delivery capacity 
of 200,000,000 cu. ft., extending from 
Nueces County to West Virginia, was 
completed and put in operation during 
the year by the Tennessee Gas and Trans- 
mitting Co. Unless political action blocks 
undertakings of this type or new uses are 
discovered for gas, which will prohibit 
its consumption as a fuel, this project 
probably will be followed by other major 
transmission lines from the huge, dormant 


gas reserves of the 


Gulf Coastal area to 


the major centers of population in our 


nation. 


TABLE 4.—Wells Drilled in South YVexas 
im 1943 and 1944 


Total Wells 


Year Drilled Oil Gas Dry 

1943 982 495 63 424 

1944 1,380 736 108" 530 
WILDcAT WELLS 

1943 \ 330 30 5 205 

19044 3II I5 28 268 
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Oil and Gas Development in South Central Texas in 1944 


By Wituram H. Spice, Jr.,* MempBer A.I.M.E. 


ExpLoratory drilling in South Central 
Texas for the year 1944 showed a marked 
increase over that of 1943 and resulted 
in a similar increase in new fields dis- 
covered. In this area, which comprises 
the 30 counties included in district No. 1, 
Oil and Gas Division, Railroad Commis- 
sion of Texas,{ 61 exploratory wells were 
drilled during 1944 as compared with 29 
exploratory wells drilled during 1943, or 
an increase of over too per cent. 

Three new oil fields, two new gas fields 
and one gas-distillate field were discovered 
during the year, as compared with one 
new oil field and one new gas field dis- 
covered during 1943. 

These new fields were the result of 
exploratory drilling throughout the dis- 
trict along the Wilcox trend and the 
deeper Edwards lime trend, which was 
started during the previous year. The 
Wilcox trend yielded the new Loma Alta- 


Wilcox oil field and the San Caja gas- 


distillate field, both in McMullen County. 
The Charlotte field, in Atascosa County, 
was discovered along the deeper Edwards 
lime trend. These three discoveries were 


of considerable importance and subsequent 


development should indicate the desira- 
bility of continued exploration along these 
trends. The other three discoveries, United 


oil field in Guadalupe County, Pederson 


gas field in Milam County and Van Cleve 
gas field in Zavalla County, were of minor 
importance. 


Manuscript received at the office of the 
Institute May 22, 1945. / 

* Consulting Geologist, San Antonio, Texas. 

+A map of the districts appears in Trans. 
A.I.M.E. (1944) 155, 469. 
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Charlotte Field, Atascosa County, was dis- 
covered by the Humble Oil and Refining 
Company’s No. 3 Pruitt, completed on 
Aug. 9, 1944, flowing 176 bbl. per day, 
34 ¢-in. choke, 710 lb. tubing, 475 lb. casing 
pressures, 37.7° A.P.I. gravity, from the 
top of the Edwards lime from 6917 to 
6923 ft. Two oil wells were completed 
during the year in this field. This dis- 
covery is 14 miles southwest of the same 
company’s Imogene field, also producing 
from the Edwards lime but with consider- 
able difference in reservoir characteristics. 
The discovery of this field is the result of 
surface geology and subsequent seismo- 
graph survey of the area. 

Loma Alta-Wilcox Field, McMullen 
County, was discovered by the Atlantic 
Refining Company’s No. 1 Atkinson, com- 
pleted on June 1, 1944, flowing 102 bbl. 
per day, %4-in. choke, 1900 lb. tubing 
pressure, 37° A.P.I. gravity, from Wilcox 
sand from 6866 to 6869 ft. after being: 
drilled to a total depth of 7185 ft. This 
discovery is the result of subsurface geology 
and an extensive seismograph survey of 
the entire area. 

San Caja Field, McMullen County, was 
discovered by Edwin M. Jones No. 2-C 


-Ezzell, completed on June 2, 1944 as a 


dual completion in the Wilcox sands, 
flowing 1,740,000 cu. ft. gas with 53 bbl. 
distillate, 14-in. choke, 2035 lb. tubing pres- 
sure, 53.2° A.P.I. gravity, from sand 6416 
to 6453 ft. and flowing 2,000,000 cu. it. 
of gas with 127 bbl. distillate, }4-in. choke, 
2500 lb. tubing pressure, 50° A.P.I. gravity, 
from sand 6889 to 6916 ft., after being 
drilled to a total depth of 7264 ft. Three 
gas-distillate wells were-completed during 
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TABLE 1.—Oul and Gas Production in South Central Texas 


Number of Wells 
Oil Production Gas Production Oiland/or | Producing? 
Gas Wellsf | Dec. 1944 
Total Production, Bbl.¢ |Millions Cu. Ft.¢ 1944 Oil 
Field, County tomy 4, es 

om = > sx 
S| 3 3 eat» 3 
g Bg ToEnd | During | 5 | ToEnd| During B= 3 I = 
s 3 5| % | of 1944 1944 | Ly | of 1944] 1944 | 2S) 2/8 a 3 
2 2.21 35 35 g=| 8 Eiss 
5 £A| E< 4 eh oie 84/82 lz /25| g 
LAdams,*: Medinais. u.,)> ose: idysete es 1926 0 0; 2,000, z 38 58, 0; 0] 0 0.4 
DlAlta Vista, Beran. oe o9 ia,chancsnta 1912 300, 126,660 1,180, 41, 0 0} 0 3 
3] Bee Creek, Caldwell................ 1940; 320 274, 167) 7,968, 33} 0} 910 16 
4| Branyon, Caldwell............-..... 1930 900) 3,186,394) 105,612 | 185} 0; 6) 0 132 
5| Buchanan, Caldwell. .............. }1928} 250 498,059 23,287 41,0 2| 0 21 
6| Burdette Wells, Caldwell........ ... {1936} 200 60,848 45 12) 0 2) 0 0 
7| Byersville,? Williamson ce panels 1933} 370) 599,946 15,487 41;}0} 0} 0 41 
8] Calliham,? McMullen............... 1918 500) ~=—-:1,110,944 30,853) 142} 0} 3/0 56 

| 
9| Campana, McMullen.............. 1938 10 831 0 1,0 0 0 0 
10] South Campana, McMullen......... 1941 180). 195,593 70,666 ‘ 15 0 014 0 
11| Carrizo, Dimmit..............0..4. 1941 20 6,689 298 1,0 0.0 0). 
12) Carroll,“ Bastrop J.0'4 ol viedes os 1932 100 101,547 0 910); O00 0 
13] Cedar Creek, Bastrop............... 1932} 100 314,883 7,794 13} 0} 0) 0 7 
14] Chapman, Williamson.............. 1928} 450) 4,504,754 45,484 70) 0 0); 0 70) 
15] Charlotte, Atascosa................ 1944 80 15,170 15,170 2| 2 0} 2 0 
16] Chicon Lake, Medina............... 1929 450 118,291 9,539 83| 0 0} 0 74 
17| Chittim,* Maverick................. 1929 30 77,701 xz) 100/ 15,806 | 1,528 5} 0 0} 0 0 
18] Crowther,® McMullen. :............ 1915 80 25,000 0 23; 0} O10 0 
19})Dale;® Caldwell somo: ccs decane ae 1927 840 1,707,671 53,966 72) 1 0; 0 52 
20} Darst Creek, Guadalupe............. 1928] 1,920) 58,812,701} 3,397,067 ‘ 362} 0] 4! 5 337 
21| Darst Creek Ext.,? Guadalupe....... 1935} 200 393,791 2,251 11;}0} O10 2 
22| Day,® Guadalupe................05- 1940 20 0 0 2) 0 0} 0 0 
23| Dunlap, Caldwell..............0004- 1930] 120) 392,059] 12,162 3} 1] fo] 8 
24) Dunlay, © Medind esis civics y¥ sins see 1938 30 1,988 0 10 0} 0 0 
25 Eckert, DOHAR oe ais chicteeen nae see 1927 850 975,219 18,837 121; 0} 3/0 98 
26) Elgin,’ Bastrop... .......-.secce08s 10 3,565 0 1,0 0} 0 0 
27| Elm Creek,® Guadalupe............. 400 55,039 12,469 49| 2 0} 0 31 
28 1» ive Oak...... 1,500) 3,261,221} 228,211 231 152) 1 3| 0 124| 3 
29] Gas Ridge, Bezar..............4005 1912 150 125,816 11,534 128] 2 0) 0 66 
30 » MeMullen.........1. 120 22,221 21,366 x 147 3) 2 0} 2 0 
B1LHUbIS: BOM: aden ate sles Hee 1932 260} 2,128,634) 297,242 14; 0} 0/12 0 
32| Imogene, Atascosa................ 1942 480 153,714} 128,506 12| 9 0} 12 0 
33| Jacob, McMulllen............0000. 1,817,718} 78,340 12910] of o| 71 
SEL TONOR BOLO eS isu dces Ons ce etnies 3,128 240 310] O10 3 
G5\ Kimbro, Travis sy ixiscos sats felscee » 5,941 670 440] Oo 4 
36] La Coste,"! Berar...............006 1939 4,779 255 x 25 5/0} 010 1] 3 
37| Larremore,!? Caldwell............... 359,398 0 13} 0| 0] 0 0 
BS) Lente AsO, cc sisc vv vied Vo awels.c 34,140 8,571 3} 0] OO 3 
39] Loma Alta, McMullen...........-.. 196,628 18,284 5/0} 0] 0 4 
40| Loma Alta-Wilcox, McMullen....... 1944 1055. i 11 1 0 
41] Lone Oak,® Berar..........0esee00. 193: 1;0| 00 0 


@ Footnotes to column heads and explanation of symbols are given on page 258. 
1 Northeast Luling. 

2 Includes Mathers and ee 

3 Includes South Calli 

4 Abandoned 1942, 


8 ye West Dale ais North Dale (Bateman). 
8 of peers 1940. 
10 Includes North Jacob, 


1 Fairfield. 
12 Abandoned 1943, 
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TABLE 1.—(Continued) 


Se ee ae eee eee ee ee ee eee eee 


peeerron nl 
ressure, Character : ‘ D t Zone Tested? 
Lb. per of Oilt Producing Formation ead of 1944 
iq. In. 
o < Sos eae a Oy a wary ire. Uae clog # 
nu i o 
5 roi < a 
hy © a, S a z, 
S&S ca | Name and Age? ss = ea kara eon Name é 
E Soya pet oe | @|s8| sé lad) § si 
4g |S |e) die | 2° 8 |\2°| 28 |u| 3 ag 
8] 3 | eS| 3s] ste | Ss q@fes| Be |Se| 2 aS 
epee 1s) Oo" 1a™ 5 |é™| AX |h*| & am 
1 t= pees and Taylor sands,|S-Sh| P 900 x F_ | Edwards lime 2,289 
re 
2 a} 35 0.3 | Navarro sands, CreU S {15-20 220 | 20 F | Travis Peak 4,535 
3 2| 39 x he Boe parpantiee, CreU TPs e 2,050 z | Intn | Austin chalk 2,250 
ustin ¢! : 
4) oe 87, | 0.8. || ames times Goat @ L L | P| 1816 | 2 | F | Bdwardslime | 2,450 
5 2 32 0.2 | Serpentine, CreU ig 12 1,750 x | Intn | Edwards lime 2,483 
6|- 200) =z 36 0.8 | Edwards lime, CreL L |Crev 2,210 | 15 F | Edwards lime 2,420 
7 a) «|G 37 0.2 pean CreU P 2 ae ie ee Edwards lime 2,000 
20 irando 5 
8) x 20.6>) x } Govt. Wells, Pettus § P 1,030 | 10 F Carrizo 5,301 
Gas Loma Novio, Eoc 1,221 10 L 
9 z| 24 x fk desert Wells, Loc ) iP ia 2 MF | Pettus 3,102 
‘ole 4 ; 
10 al = 22.8 | « }Goveroment Wells 8 P 1 Be : MF | Cook Mountain} 4,486 
: ettus, Hoc , 
il 2) 2 30 x Navarro sands, CreU § 26 2,300 4 MC |Taylor 3,120 
12 z| 2 36 0 Serpentine, CreU Pe 12 2,300 | 78 | Intn | Edwards lime 2,919 
13> 400)" < 2 35 0.2 | Serpentine, CreU P |15-20/ 1,650 | 50 | Intn | Edwards lime: 2,300 
14} 400) <2 36 0.2 | Serpentine, CreU B 20 1,750 | 20 | Intn | Edwards lime 3,226 
15 Ce ee Sites Edwards lime, CreL L P 6,917 6 F | Edwards lime 6,923 
16 AN 21 0.1 | Navarro sands, CreU 8 15 260 | 20 D | Edwards lime 1,725 
17|2,000) 650 42-45 | 2 Glenrose, CreL D P 5,650 x Af | Travis Peak — 7,635 
18 za) 18 £ Diboll, Koc § P 500 | 10 ML | Cook Mountain | 2,000 
19} 150) = Fie A0 8 || oe ah \ LP | 15 | 1,915 | 30 | Intn | Edwardslime | 2,661 
20; 350) =z 36 0.8 | Edwards lime, CreL L 2,650 | 30 F | Travis Peak 5,509 
21200) @ 33.6 | 0.5 peti en nshs C | 5-25} 2,375 {100 F | Edwards lime 3,200 
Austin cha! . 
22} 2] 2 36 | 2 |{ puaaline Grev &L cL| P| 2377 | 2 | F |Bdwardslime | 2,880 
23} 400) 2 36 0.6 | Austin chalk, CreU C iCrey| 2375) _| 15 F | Edwards lime 2,420 
24 z| 2 21 x Serpentine, CreU P ip 542 z | Intn | Austin chalk 851 
25 2) 2 34 0.3 | Navarro sands, CreU Ny) 16 620 | 10 F | Edwards lime 1,590 
26 z| 2 36 x Austin chalk, CreU C |Crev 2,820 | 20 F | Edwards lime 3,352 
27 ellen Peed 40-42 | x Navarro sands, CreU 8-Sh;} P 700 & T | Navarro : 800 
28 a) 2z|GJ{ 20 x Loma Noyvio, Eoc § P 1,490 | 11 ML | Cook Mountain | 3,180 
29 zit 226 0.4 | Navarro fonds, CreU : a : ae 15 A | Travis Peak 3,460 
28.2 Reklaw, Eoc ‘ f x 
30 Al. gy {a a Wilcox, Eoc 8 P 5,720 6 F | Navarro “ 7,628 
31) 1,240) 2|P| 37 0.2 | Serpentine, CreU 1B 12 2,450 | 50 | Intn | Edwards lime 3,250 
32) 3,280) = 39 z Edwards lime, CreL L P 7,570 a F | Glenrose 9,390 
G Mirando h 
33 ile 2 21.5 & Potins 5 1 1,050 1; ML | Mt. Selman 3,171 
20.5 Yegua, Hoc 8 : 
34 a) 2 x x Navarro sands, CreU §-8h|} P 600 z T | Edwards lime 2,008 
35 a\ 2 36.5 |) 2 Serpentine, CreU 12 iP 660 z | Intn | Edwards lime 1,280 
36 Zia 2 31 x Anachacho lime, CreU L P 1,150 x N_ | Edwards lime : 1,800 
37 z| 2 23 0.6 | Edwards lime, CreL L ip 1,285 | 35 F Travis Peak 3,360 
38 Tyee 36 x Dale lime, CreU L i 2,226 | 18 F | Austin chalk 2,453 
39 z| 2 21 2 Chernosky, Eoc § ie, 2,195 | 12 | MFL | Cockfield 2,766 
40 @lln 62 37 2 Wilcox, Eoc $ Pp 6,838 | 30 AF | Wilcox _ 7,185 
41 zt) 2 83.4 |e Navarro-Taylor, CreU $ P 1,480 | 18 F | Edwards lime 2,250 
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the year. This discovery is 16 miles north- United Field, Guadalupe County, was 
east of the new Loma Alta-Wilcox field discovered by the United North and South 
and along the same general trend. It is the Development Company’s No. 1 Webb, 
result of a detailed seismograph survey of completed on May 19, 1944, flowing 
the area. 213 bbl. per day, 34¢-in. choke, 175 lb. 

Pederson Field, Milam County, was dis- — tubing, 225 lb. casing pressures, 35° A.P.I. 
covered by Pederson et al. No. 1 Yoakum, gravity, after acidizing with 1000 gal. of 
completed on May 7, 1944, flowing an acid. This well was drilled originally to a 
estimated 3,000,000 cu. ft. of gas, open total depth of 2808 ft., plugged back and 
flow, from Navarro sand encountered completed in the upper part of the Austin 
from 1352 to 1357 feet. chalk from 2582 to 2614 ft. This discovery 


TABLE 1.—(Continued) 


Number of Wells 
Oil Production Gas Production Oiland/or | Producing? 
Gas Wells’ | Dec. 1944 


Total Production, Bbl.¢ Millions Cu. Ft.¢ 1944 Oil 
Field, County* 
be : > om 
o iam] FS rm = 
q EB) 5 | Toknd | During | 5_ |ToEnd| During] S—|3|2| . | 
Z 38) Am | of 1944 1944 | AS | of 1944) 1944 |-25 |-2)-3| 2/8 
g 32) 85 $5 gs|8| 8/8/28] 8 
3 mel as aa SFiS sla 24/5 
42| Luling, Caldwell and Guadalupe...... 1921) 2,200) 81,795,558) 1,772,750 606) 0 | 0} 0! 596 
43| Lytton Springs, Caldwell............ 1925} 1,360) 8,840,153 81,457 157| 0 | 12) 0 122 
= 44) Nionds A Travtauce cena ca nunceec cts 1935 40 25,269 0 3} 0} O10 0 
45| Manford, Guadalupe................ 1929 40 428,125 6,266 11/0] 00 1 
46| Minerva-Rockdale, Milam.......... 1921] 4,250) 3,866,549 55,925 425) 2 0} 0} 408 
47| Munson, McMullen................ 1938 150 214,552 13,007 17; 0] 0} 0 ll 
48| Nash Creek,!8 Guadalupe............ 1936 10 46,535 0 11/0; 00 0 
£0) Pearsall: Frtarcn actictes oe, co oclie gain 1933] 1,160) 2,329,289} 393,008 44) 7 0}16 27 
50| Pendencia Creek,* Dimmit.......... 1941 0 0 0} 1,320 3} 0] O10 0 
51! Philtop,4 Bezar..... 8,171 0 80) 00 0 
52) Rhode,* McMullen... 0 0} 1,200 2 | 1,157 11} 0} 0] 0 0 
BSW Riddle, ‘Bastropviasace. cadens ees 104,797 10,780 Oo; 110 2 
54) Salt Flat, Caldwell...............45 45,051,242} 709,986 298) 0 | 20} 0 | 248 
55| San Caja,* McMullen.............. 1944 0 z z| 960) 216 216 3} 3.| 410 0| 3, 
56] San Jose,44 McMullen............... {1988 10 450 0 210] 010 0 
57| Somerset, Atascosa and Berar........ 1912} 11,390) 11,216,600 65,514 915} 0 |119} 0 | 338 
58] Southton-Yturria, Berar............ 1921; 650 715,605 13,717 103} 0-| 0) 0 |) 103 
59] Spiller, @uadalupe........ Wetion nekits 1938 30 26,527 3,405 6} 0} 0} 0 3 
60} Taylor-Ina, Medina................ 1922} 380 160,775 246 17} 0] 0} 0 0 
61] Tenney Creek, Caldwell............. 1940} 150 413,269] 118,695 25} 0 | 4/12 9 
62| Thrall, Williamson..............00. 1914) 475) 2,537,705} 21,267 2710} 010 21 
63| United, Ciiadalupe. 20. ics Saves 6 oh 1944 40 7,731 7,781 2)2) O12 0 
64] Van Cleve,* Zavalla..............05 1944 0 0 0} 40 0 0 1} 1] 0; 0 0 
65} Von Ormy, Berar. ........0.seeetes 1933} 650 326,381 16,715 109} 0 | 16) 0 86 
66| Walnut Creek, Caldwell........... 1938 50 8,974 0 3} 0} 010 0 
67| Washburn,'6 LaSalle............. ... {1940} 500 557,936} 339,046 25) 2 | 0/21 0 
68] Wentz,* McMullen...........0..00% 1932 0 0 0} = =80 x 0 3}0] 010 0 
69] Yost, ota ic tee atyiea Resale tevarats t 1928} 120 934,451 6,801 71] O10 5 
70| Zoboroski, Guadalupe............... 1935) 180 275,170 15,398 14/0} O|0 14 
GL Dotala Aaa wencis te ae ee tn deerme: 38,125} 241,583,202) 8,269,123] 5,700) 16,022 | 3,342 | 4,725/39 |205|/99 | 3,218/29 
CS UE Una ee es 
13 Abandoned 1941. 
14 Abandoned 1939, 
15 Abandoned 1944. 


16 Includes South Washburn. 


WILLIAM H. 


is the result of subsurface geology and 
trend drilling in the faulted area southwest 
of the Salt Flat Field of Caldwell County. 

Van Cleve Field, Zavalla County, was 
discovered by The Texas Company’s No. 1 
Van Cleve, completed on June 18, 1944, 
flowing an estimated 34 million cubic feet 
of dry gas, 545-in. choke, 510 lb. tubing 
pressure from Navarro sand from 1960 
to 1965 ft., after being drilled to a total 
depth of 2538 ft. This discovery is the 
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result of extensive surface geological work 
carried out in the area. 

Production for this district during 1944 
totaled approximately 8,269,000 bbl. from 
about 3300 producing wells. This is an 
increase in production of about 18 per cent 
over 1943 but a decrease in producing wells 
of about 3 per cent under the number of 
wells producing in 1943. Average daily 
production per well was 6.8 bbl. during 
1944 as against 5.4 bbl. during 1943. Ap- 


TABLE 1.—(Continued) 


pero a Pie on 
essure, aracter é Deepest Zone Tested? 
Lb. per of Oilé Producing Formation to End of 1944 
Sq. In. 
aa g. g 
8 Fa r= 
mo ma Name and Age? s 2, oe a - Name 
Bl 13 Bl et ed & | 53] 32 [gz] 3 wi 
4\ 4 |RalS) Ste Bo 8 |B? As Bos es as 
g| 2 | #8|/8| sos |ss g\les| Se |SE) z ag 
Saas ele. |e SB 1g) a eile ee a 
42) 1,500} z 27 0.9 | Edwards lime, CreL L 25 2,100 | 50 F |Schist 7,859 
43) 1,250} = 31.5 | 0.4 | Serpentine, CreU P 12 1,535 az | Intn | Edwards lime 2,050 
44 z| 2 34 0.4 | Serpentine, CreU P 15-25 720 | « | Intn | Taylor marl 850 
45) 1,250) 2 37 0.9 | Austin chalk, CreU Cc 35 2,260 | 30 F | Edwards lime 2,800 
46 Zien e 38 0.2 | Navarro sands, CreU §-Sh| P 600° | 15 T | Edwards lime 5,000 
47 lee ee 20ea he. Mirando, Eoc S P 1,200 | 12 ML | Pettus 1,501 
48) 340] x 27 0.8 | Taylor marl, CreU Si | P 2,570 | 30 FE | Edwards lime 3,342 
Navarro sands, CreU 3.920 | 30 ; 
49] 1,500) 2g | 0.4 |) Austin chalk, CreU sc | P |{ 300 01) ar | travis Peak — | 10,050 
Buda lime, CreL 
50 aq) fa Navarro sands, CreU § 12 { oe \ z A | Taylor marl 3,005 
Bi] a] 23 z | Austin chalk, CreU CP e 1 100ia arpa ee ie z 
52 Te Cole, Hoc 8 iD 1,800 | 12 | MFL| Yegua 3,534 
53, a| so |e |{ Leaner nd cp | p | 1667 | 2 | F. | Avstin chalk | 1,77 
54| 200] «2 36 | 0.6 | Edwards lime, CreL L | 30| 2,670 | 25 | F |Edwardslime | 2,918 
55] a] 51.5 | 2 | Wilcox sands, Eoc 8 | P |{ bass 31}| AF | Wilcox 7,264 
56 a 2 23 t Cole, Eoc nS) 12 1,147 | 16 ML | Yegua 2,370 
57| 300) 2 36 1.4 deers and Taylor sands,|S-Sh| 22] 1,200 | 30 TF | Travis Peak 5,311 
e 
58 ol @ 0.5 | Navarro sands, CreU 5 16 600 | 10 | FL |Glenrose _ 3,850 
59 a 2 z Buda lime, CreL L Ve 2,012 x FE | Edwards lime 2,382 
60 a= 2 0.5 | Navarro sands, CreU §-Sh| 15 { ae , 46 it \ Edwards lime 2,048 
2 ah eereterce aia ou | p | 2340 | 60 | F |Budalime 2,705 
a 0.5 | Serpentine, CreU p | 25| 700 | 75 | Intn | Travis Peak | 3,290 
x z | Austin chalk, CreU Cc P 2,582 | 30 F | Del Rio 2,808 
x Navarro sands, CreU s P 1,960 5 N_ | Taylor marl 2,538 
x 0.4 | Navarro sands, CreU §-Sh| 10 506 | 20 F | Edwards lime 2,835 
2 « Serpentine, CreU ie iP 1,230 |100 | Intn | Austin chalk 1,900 
Ea 2 Wilcox sand, Hoc 8 P 30 AF | Navarro 8,300 
E 7 Cole, Eoc 5 P 12 | ML |Yegua 1,654 
= 0.3 | Serpentine, CreU Piiien20) 100 | Intn | Edwardslime | 2,600 
2 0.8 | Austin chalk, CreU Cc 10 75 F | Edwards lime 2,600 
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proximately 5,985,000 bbl. of this total 
production, or 72 per cent, was produced 
by the four Edwards lime fields, Luling, 
Branyon, Salt Flat and Darst Creek, 


SOUTH CENTRAL TEXAS IN 1944 


for 1943. Imogene field had the greatest 
number of new producing wells drilled 
during the year, with a total of nine. 
Pearsall field had seven new producers and 
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which are from 23 to 15 years old. Pro- 
duction from these fields was increased 
12.5 per cent over the 1943 production, 
with no new wells drilled in these fields. 
Drilling in the other proven fields was 
increased considerably during the year, 
a total of ros field wells having been 
drilled. Of these, 33 were oil wells and 72 
were dry holes. This is a slightly lower 
proportion of producers to dry holes than 


the remaining new producers were scattered 
among nine other fields in the district. 

The old fields of Somerset and Minerva- 
Rockdale, in which more than 2 50 marginal 
wells were abandoned during 1943 because 
of rising operating costs and material and 
manpower shortages, showed declines in 
1944 production of 25 and 15 per cent, 
respectively. 

Several inactive wells in Luling field 


t 
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were successfully plugged back with plastic, 
increasing production 8 per cent in 1944 
from this old field. 

Exploratory work in the district was 
confined mainly to areas along the Wilcox 
trend and the deeper Edwards lime trend. 
There was some activity also in the 
Edwards plateau, in the northwestern 
part of the district. Leasing has been most 
active along these trends and a considerable 
amount of geological and geophysical work 


SPICE, JR. 57t 
was carried out in the areas favorable for 
deeper lower Cretaceous and_ possible 
Jurassic production. 
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Developments in West Texas Oil Fields during 1944 
By R. S. DeEwey,* Memper A.I.M.E. 


More wells were drilled in West Texast 
during 1944 than in any year since 1941. 
As compared with 1943, there was an 82.5 
per cent increase in the total. number of 
completed wells. The 1646 wells required 
an estimated 140,715 days to complete for 
a total of 7,632,249 ft. An average of 85 
completion days was required to drill to 
an average of 4630 ft. This depth is 
approximately too ft. greater than that of 
the previous year. It is estimated that 
$100,000,000 was invested in drilled wells. 
As of Dec. 31, 1944, there were 270 field 
and or wildcat wells being drilled. While 
an identical number of wells were drilling 
Dec. 31, 1943, the proportion of wildcats 
increased in 1944 from 19.7 to 25.2 per cent. 

During 1944, oil wells were completed 
in 103 of the 164 fields in West Texas. 
Of the 1361 oil wells, 385 were in Slaughter, 
116 in Fullerton, 63 in North Cowden, 62 
in Fuhrman-Mascho, 59 in Wasson, 52 in 
Westbrook and 47 in North Ward. Approxi- 
mately 22 per cent of the wildcat drilling 
was to pre-Permian formations. Despite 
the increasing proportion of wildcat wells 
drilled, the wildcat discovery rate has 
declined since the year 1942. As compared 
with 1943, the number of wildcat wells 
drilled increased from 11.7 to 12.7 per 
cent and the footage in wildcat exploration 
increased from 13.3 to 13.8 per cent of the 
total. 

The monthly production of crude con- 
tinued to increase to a peak of 15,336,000 
bbl. in October 1944. As compared with a 


Manuscript received at the office of the 
Institute April 18, 1945. 
_ *Humble Oil and _Refining Co., Midland, 
Texas, 

7 A map showing all Texas oil and gas dis- 
tricts Sh cath in Trans. A.I.M.E. (1944) 155, 
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similar peak production in October 1943, 
there was a 37.3 per cent increase. The 
yearly production increased from 98,165,- 
ooo bbl. in 1943 to 159,943,000 bbl. in 1944, 
an increase of 62.8 per cent. Based upon 
an assumed average price of $1.00 per 
barrel and less 1 royalty, the gross 
return to the producer amounts to $140,- 
000,000. From 1943 to 1944, the average 
number of producing wells increased 6 per 
cent while the average daily production 
per well increased 53.1 per cent. The aver- 
age daily production per well increased 
from 17.5 bbl. in 1943 to 26.8 bbl. in 1944. 
The proportion of flowing wells decreased 


from 50.5 per cent in January to 40.1 


per cent in December 1944. 


DRILLING 


With the continued shortage of labor 
and materials, drilling costs have risen 
sharply. Just how much is difficult to 
ascertain. Owing to competition for avail- 
able drilling rigs, contractors are reluctant 
to assume drilling risks. In consequence, 
some contracts are let on a cost plus basis, 
or day work below some specified depth 
with the operator furnishing part of the 
consumable materials, such as mud and 
drilling bits. Contractors are having 
difficulty in maintaining full and effective 
drilling crews with insufficient and inex- 
perienced labor. Service companies have 
inadequate labor and equipment to meet 
their appointments promptly. 


Pree LINES 


The Gulf Pipe Line Co. increased the 


capacity of its ro-in. main line by filling 
in gaps amounting to 75 miles on the loops 
between Judkins and Weatherford, Texas. 
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TABLE t.—Oil and Gas Production in West Texas : 


——— 
f ; Number of ve 
Oil Production Gas Production? Oil and/or Viatees 
Gas Wells! Dec. 1944 
Field,’ Countya - Total Production, Bbl.¢ Millions Cu, Ft.¢ 1944 Oil 
oO 
be 5 Area 
4 2 aks 3 £¥ es 
a cres> | To End Duri 5 9 ; Ba |3Bls 
g A uring |S  |ToHnd| During) 2 = 
A 3 of 1944 1944 |d%| of 1944 1944 22 ia Sie te 
3g 3 $5 ae ldis| —- Se 
i} Seavert 
a " 4% 68 |Sia] 2 |E4| 3 
Wipe CeOs Ot tis silels., creas 1940} 4,000 3 
2} McKee Sand........... 1940| 2,845 Es aoe AS Beal a) BIA Sle 
3 Simpson Dolomite. ..... 1943 40 1 0} 0 a ae 
4 Waddell Sand.......... 1941/ 500 é 14 | 0] 0 ; ane 
5 Hilenburger............ 1941 615 15 2| 0 : ate 
6| Abell Permian, Pecos........ 1941 920 327,027 141,315 114 26 1) 0} 33 ote 
7 2300-foot pay.......... 1941} 320 10 | 1) 0 oR 
8 3200-foot pay.........- 1941 40 2) 0).0 t alte 
9 3350-foot pay.......... 1941 40 1 0) 0 0 ae 
10 3800-foot pay.......... 1941 240 6 0] 0 4 aka 
ll 3900-foot pay........... 1941 280 v 0} 0 2 pe 
12} Apco 1600, Pecos............ 1943} 400 34,797 34,232 if 6] 0 7 ; ‘ 
13| Apeo-Warner, Pecos........- 1939} 2,000 1,232,753 648,653 590 44 5] 0] 39 311 
14| Barnhart, Reagan........... 1,280,571 923,496 37 -| 12) 0) 37 
15] Beddo, Runnels............. 70 152,231 21,450 7 0} 0 0 ie 
16| Big Lake, Reagan........... 308 0} 1 ae ae | de 
17 2400-foot pay 3 21 oO} 1 0 o 3 
18 3000-foot pay 71,930,902] 1,127,238 261 | 0] 0 0) 170) 0 
19 4300-foot pay. . 1 0| 0 1 0! 0 
20 Ordovician. . . 29,461,529) 407,357 |~ 25 | 0) 0 5 8| 3 
21| Blackwell, Coke....... ° 4 6,846 930 1 0| 0 0 i 
DDUBolt; Kamblesctecas sees er. 2,984 378 2) |) 10),0 1 1 ; 
93| Byrd, Warde. ..25.0--.+-% * 98,861 46,288 110 62 7) 010 6 1} 0 
24| Cedar Lake, Gaines......... .|1939| 3,000 1,823,348] 794,538 57 | 3) 0 0 56) 0 
25| Chancellor, Pecos.....-..... 1942 80 61,540 22,076 17 2 O10 1 1] 0 
26] Clabberhill, Andrews........ 1943 160 17,622 14,539 iw 9 2 1| 0 1 1] 0 
27| Clara Couch, Crockett........ 1941; 600 93,124 64,835 14 4) 0 1 11| 2 
28 op ees Crane and 
HONE reese eet 926| 2,160 5,682,316] 134,998 141 
Crockett, Crockett........... 1938) 1,140 538,091 87,969 41 3 0 3 Hs 
Crossett, Crane and Upton. ..|1944| 400 30,992 30,992 53 5 5] 0 5 0} 0 
Doan? Cochrance-6.-.-<ho- 1937| 2,000 273,077 130,493 243 94 14 41 0 3 il] 0 
Deep Rock, Andrews........ 1930} 600 781,919 31,121 11 15 2) 1 2 11] 0 
WDObUS aN ona eo ante vee- 1936 80 23,665 1,696 2| 0170 0 110 
Doss, Garnes: .. 66-5. «2 er+ 1944) 640 1,408 1,408 1 1 1| 0 1 0| 0 
Dune, Crane........--...-- 1938] 2,200 929,731| 202,557 547 117 Spr yc al 7 23] 0 
Eaves, Winkler.........-.-- 1936} 760 1,367,721) 463,018 275 21} 11/0 5 16| 0 
Edwards, Crane.............|1935 120 23,637 2,178 1 0} 0 0 1) 0 
Ella Waddell, Crane......... 1940 400 118,976 36,245 44 12 5 0) 0 1 4) 0 
Embar,’ Andrews.........-- 1942) 1,240 1,444,500} 975,614 652} 438 213} 410) 21 0| 0 
Embar Permian,’ Andrews .../1942) 1,200 572,950 277,369 832 440 143) 2) oO} 14 0] 0 
Emma, Andrews. . 1937] 2,000 2,461,906] 849,354 600 72-1 31 0 8 | 63] 0 
Emperor, Winkler 3,322,324] 439,125 1,401 92 | 6| 3) 76 8| 4 
Emperor Deep, Winkler. .... | 1,106,142 89,041 129 51 PA Ole WPA 17| 6 
Estes;4 Ward. .........3-.--- 1936) 4,500 17,214,479] 1,595,082 54,899] 6,323] 373 | 5| 0} 1934] 147] 7 
Fort Stockton,® Pecos........ 1944) 400 14,141 14,141 35 35 4] 410 35 1] 15 
Foster, Hctor....... sae 1936] 13,000 24,221,617) 6,159,652 8,246] 585 | 2) 0} 234 | 351] 0 
Fromme, Pecos........----- 1939} 320 120,860) 10,025 11 0] 0 5 1 
Fuhrman-Mascho,® Andrews. .|1930) 8,000 5,019,655) 1,284,946 2,029 180 | 62) 0} 65 | 112) 3 
Fullerton,” Andrews......... 1942] 25,000 3,239,072] 2,776,772 2,878] 2,527) 147 |116) 0) 142 5] 0 
Fullerton 3100 ft., Andrews. ..|1944 80 2] 1.0 1 0| 1 
Fullerton 8500 ft., Andrews...|1944) 640 27,785 27,785 10 10 1 1) 0 1 0] 0 
Funk, Tom Green.........-- 1940} 320 2,223 1,140 14 | 13) 0} 0 8} 0 
Garaay @ariat.. 50.020. -3: 1935) 360 189,518 10,528 187), -1/0})_ 0 5] 0 


@ Footnotes to column heads and explanation of symbols are given on page 258, _. 
1 No production reported from the Anthony, Bean, Carter, Dodson, Grassroots, Simpson and Stinnett fields. 
2 Gas production estimated from annual gas-oil ratio tests. Gas volume not accurate. 
3 Embar-Embar Permian: three dual completions. ; 
4 Estes: some wells shut in; transfer of allowable. 
5 Fort Stockton: one dual gas_and oil completion. 
n and Mascho combined. 
7 East Fullerton combined in Fullerton. 
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TABLE 1.—(Continued) 
PRR TU EPO en) Ae ge tein ri ee a 


Reservoir \ 
, . : Deepest Zone Tested? 
Sree hy haste Producing Formation to End of 1944 ‘ 
Sq. In. 
= 
e i Z 
> Sw Ss 
8 al ia) Az a 
3 & Name and Age? = ~ ag BE }etl s Name S 
Law| ~ ~~ a - ~ Bo Pe 
| 12 | 2 | eel ak § | 58 | 23% |ge| 2 % 
“| 3 oe ¥ §S | ao P By gig (2 » : 4 
2| = oa! 2 E+ S 5 os 
3] 8 |a7| & 153 |e 6 | a= | ses Ee. a a 
1 Ellenburger 6,483 
2) 2,550} 1,895 43 Simpson, Ord § P 5,270 | 20 A 
3 42 1.5 | Simpson, Ord D Pp 5,711 20 | AF 
4) 2,726) 2,050 41 Simpson, Ord 8 iP 5,725 10 A 
5] 2,768) 2,608 41 4.4 | Ellenburger, Ord D | Frac. 5,800 | 30 | AF 
6 
7| 1,225 36 0.6 | San Andres, Per D P 2,275 | 20 A | Pre-Cambrian | 5,745 
8| 1,765 | 26 2.0 | Lower San Andres, Per D P 3,210 | 25 A | Ellenburger 483, 
9} 1,848 34 0.8 | Upper Clear Fork, Per D P 3,350 | 20 A | Ellenburger 6,483 
10) 1,778 35 0.4 | Wichita, Per D P 3,750 | 30 A | Pre-Cambrian | 5,745 
11) 1,669 37 0.9 | Wichita, Per D P 3,895 | 30 A | Ellenburger 6,483 
12 35 Queen, Per s P 1,658 | 12 A |Queen | 1,705 
13 41 0.3 | Ellenburger, Ord D Cav 4,550 | 20 A | Pre-Cambrian | 4,526 
14) 3,915 44 Ellenburger, Ord D P 9,058 | 75 A | Ellenburger 9,301 
15 42 Pen Ss ie 2,366 22 N 
16 Ellenburger 9,562 
17 35 0.3 | Queen, Per Ss P 2,375 | 40 A 
18 36 0.4 | San Andres, Per eDiie 2,960 | 60 | AD 
19 Clear Fork, Per s P. 4,212 MC 
20) 3,600 44 0.1 | Ellenburger, Ord D P 8,200 A 
21 41 Cisco, Pen L P 3,821 7 Cisco 3,828 
22 27 Strawn, Pen s P 1,415 | 10 | AF | Ellenburger ‘2,074 
23| 1,485} 804 30 1.6 | Yates, Per §-D P 2,607 16 A een 885, 
24| 1,954 33 2.1 | San Andres, Per D | 14.3} 4,800 | 25 | A |Strawn-Bend | 11,954 
25) 1,915 36 Delaware, Per S FP 5,075 5 H | Delaware 6,001 
26 33 San Andres, Per LS P 5,464 | 86 Clear Fork 500 
27| 950 26 Grayburg-San Andres, Per D 1 { oer 8 | A | San Andres 2,230 
28 
28 2.4 | Grayburg, Per D | 10 2,250 | 10 A | San Andres 2,750 
29 “31 1.7 | Grayburg, Per DS P 1,330 7 A | San Andres 1635 
30] 2,500) 2,500 45 Lower Dev Ch-L| P 5,300 | 60 A | Simpson 6,021 
31) 1,775) 1,269 29 San Andres, Per D P 4,900 12 Clear Fork 6,621 
32} 1,800 28 San Andres, Per D P 4,288 | 20 A | Ordovician 11,812 
33 37 Queen, Per 8 P 2,550 7 Grayburg x 
34] 2,800} 2,772 33.6 Clear Fork, Per D P 7,030 | 15 A olfcamp 9,049 
35 34 1.5 | Grayburg, Per DL | Poor| 3,150 | 15 A | San Andres 3,795 
36 26 Yates, Seven Rivers, Per 8-SD/ P 3,100 | 20 A ven Rivers | 3,175 
37 Grayburg, Per D Pp 3,315 A | San Andres 3,695 
38] 1,375 35 Grayburg, Per D P 3,250 | 20 A Ani 3,734 
39| 3,271 47 Ellenburger, Ord D 2.39} 7,885 |223 A | Pre-Cambrian | 8,015 
40) 2,341 43 2.1 | Clear Fork, Per D 6.1 6,200 {100 A | Pre-Cambrian | 8,015 
41) 1,500 34 San Andres, Per D P 4,190 | 25 A | San Andres 41 
42) 1,300 33 Yates, Per 8-SD | 18.8 2,700 | 65 A | San Andres 3,480 
43 Seven Rivers, Per OD P. He 20 | AC | Seven Rivers | 3,100 
44) 1,375 W | 34 1.2 | Yates, Seven Rivers, Per 8-D Vs 2sso 40 A | Queen 3,274 
45] 1,400] 1,265} ~» | 36 Yates, Seven Rivers, Per 8D; P 2,840 | 22 A | Delaware 4,903 
46) 1,740 85 1.1 | Grayburg, Per ; DS | il 4,100 | 42 A | San Andres 5,500 
47 32 Queen, Per §-D P 1,412 | 15 A Andres 1,674 
48) 1,800 30 | 4.2 |San Andres, Per D |-P | 4344 | 20 | A | Wichita 7,810 
49] 3,000) 2,835 0.5 | Clear Fork, Per D ly 7,045 ./100 A | Devonian 8,955 
50 Yates, Per 8 P 3,050 | 10 A | Devonian 8,955 - 
51] 3,624) 3,624 Upper Dev D VE 8,460 100 A | Devonian 955 
52 San Andres, Per DL P 1,123 4 | MC | Clear Fork 1,560 
53 San Andres, Per DL ital 2,800 | 20 A | San Andres 2,940 


| Line Number 
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TABLE 1.—(Conlinued) 
=| 
{ : Number of Wells Pro- 
Oil Production Gas Production? Oil and/or ducing? 
Gas Wells/ Dee. 1944 
Total Production, Bbl.¢ Milli . Ft.¢ i 
Field, Countya " illions Cu. Ft 1944 Oil 
oO <A) 
5 Area 
.3 | Proved, 3 2g = a 
Q | Acres? | To End During |5 | ToEnd| During 8 ea B\8 =z 
8 of 1944 1944 || of 1944| 1944] BS [Sls] B fs 
FT ; a5 ge lals| = ise 
- is 88 |8i4| 2 16 
Goldsmith,® Eector........... 1934| 24,500 55,220,105) 8,641,232 116,615) 17,6158} 1,015 | 17) 0) 927 78) 6 
Grayson, Reagan..........-. 1928} 400 712,275 34,785 9 2) 0 1 6| 0 
Halley,® Winkler ........... 934} 1,320 1,224,511 183,020 459 43 | 13] 0} 16 24| 2 
Halley Extension,? Winkler. . .|1943 160 4,580 1,494° 4 3] 0 3 10 
Harper, HGtOF. «tas. kin ato ea aie «| 980), 4,000 9,070,984 591,176 735 184 0} 0| 20 | 164) 0 
PHGINGr | PECORy oa feejscole ws «ini 1941 80 27,196 10,157 35 2 0} 0 2 0} 0 
Henderson, Winkler......... 1933| 1,650 9,792,969] 1,851,809 143 0| 4) 87 48) 1 
Henderick, Wankler. oe a. 1926} 12,200 208,156,642) 1,737,833 425 0/22} 37 | 216) 1 
Herrington,!° Upton........- 1937} 100 97,812 6,17110 2 0} 0 0 2| 0 
Hoover, Crockett............ 1941 80 7,801 357 2 0| 0 0 2) 0 
Howard Glasscock, Glasscock 
and Howard............++ 1926} 18,000 113,928,995] 4,816,780 982 | 15) 1 3 | 838] 0 
1400-foot pay........... 1927} 3,000 208 | 5) 1 0 | 182] 0 
1800-foot pay..........- 1926} 3,000 199 0} 2 0 | 140) 0 
2200-foot pay.........- 1929) 6,000 267 0] 0 0 | 237) 0 
2500-foot pay.........- 1928] 2,000 94 | 10] 0 3 80! 0 
3000-foot pay.....-....- 1928} 4,000 214 0} 1 0 | 199) 0 
Huddleston, Runnels.......- 1940 20 21,712 2,941 2) oo 1 0] 0 
Mardlen Upten.c-cn +a. o> © ac 1936 300 269,275 12,327 18 0| 0 0 12| 0 
Tatan-Hast Howard, Howard 
and Mitchell.............- 1926} 8,000 19,152,636] 1,431,820 355 | 30/0 3 | 342) 0 
Tatan, North, Howard....... 1943} 400 78,173 70,359 10 9| 0 6 4| 0 
ETON L701 = os cops emiete one? 1929 340 143,389 2,574 18 1 0 0 2| 0 
Jamison Pollard, Pecos...... . 1941 40 83,090 12,997 1 0) 0 1 0] 0 
Johnson, Ector..........-++- 1935] 7,520 4,053,747| 1,381,773 1,071 127 1; 0} 70 57| 0 
Jordan, Crane and Ector..... 1937| 5,620 9,780,844| 2,380,462 1,523 240 1) 3) 155 67| 0 
Kermit, Winkler...........- 1928] 15,240 31,995,300) 1,024,758 98,867| 5,039 848 0|31| 100 | 647/36 
Kermit Ellenburger, Winkler .|1943 680 153,609 98,250 2 1; 0 2 0) 0 
Keystone Colby, Winkler... .|1930 8,080 7,801,603) 1,367,991 2,505 294 | 20) 8| 186 gi] 1 
Keystone Ellenburger, Wink- 
ro incia tet anus. oa 3 1943) 7,000 501,690 460,662 705 624 13 | 12) 0} 138 0) 0 
Keystone Holt, Winkler...... 1943} 6,200 194,947} 191,340 268] 265 9 | 8 0 9 0) 0 
Keystone Lime, Winkler..... 1935) 9,500 5,164,254 432,858 58,667| 2,799 108 3] 0) 64 40) 6 
Teck, Wankler 0. 0-0-2 es 1927 960 4,205,879 157,568 alt 2| 0 2 9| 0 
pee ecOB er ere. jow teosalar-us = 1939} 1,200 516,462 63,176 71 60 6| 1) 20 37| 0 
Lion, Ward.....:.... 1944 320 4,839 4,839 4 4 1 1| 0 il 0| 0 
Live Oak, Crockett........... 1940 40 4,904 1,626 1 0) 0 0 1| 0 
Lubbock, Lubbock.........-- 1941 40 8,535 3,520 1 0} 0 0 1| 0 
Mabee, Andrews..........-- 1943] 3,840 358,401 358,401 35 35 32 | 32] 0 3 29! 0 
Magnolia Sealy, Ward....... 1938 830 1,365,631 150,063 71 55 0) 0 1 52! 0 
Magnolia Sealy, South, Ward |1940 1,020 751,650} 245,416 393 145 20 0] 2] 13 4! 0 
Mason, Loving.........++++- 1937 350 600,599 49,717 44 10 0} 1 6 2) 0 
Masterson, Pecos.\......-.--- 1929 240 1,059,344 39,351 8 24 0) 3 0 21] 0 
Masterson 3500 ft., Pecos... .|1943 40 516] * 28,842 1 0! 0 1 0] 0 
McCamey, Crane and Upton, .}1925| 19,200 60,934,083) 3,300,666 1,114 | 3)12 1 | 811] 0 
McElroy, Crane and Upion... 1926] 15,000 143,594,471) 10,415,809 106,425) 10,270 620 | 20) 0} 87 | 529) 2 
McKee, Crarie....-....6-+-> 1942 240 84,821 41,797 3 1) 0 0 3} 0 
McMillan, Runnels........-- 1927} 190 960,336 18 0} 0 0 0} 0 
1942 20 7: 2,081 2 0} 0 1 0| 0 
Means, Andrews.......--..+- 1934) 6,400 8,141,472] 1,289,698 7,597 637 132 41 0} 58 71| 2 
Melvin, McCullough........- 1938] 100 829 570 1010 0 1] 0 
Monahans, Ward........... 1942 560 263,746 139,256 447 301 4 3} 0 4 0} 0 
Monahans, North, Winkler. .|1944) 920 35,555 35,555 93 93 4} 410 4 0] 0 
Mon , Permian, Ward. . 1942} 320 29,583 13,004 26 12 pel 0| 0 1 0| 0 
Monroe, Ward cee (1900) 80 91,454 6,123 25) 101°0 1 0! 0 
Moore, Howard...........-- 1937} 720 139,046 27,673 18 | 10} 0} O| 17) 0 
Morita, Howard............ 1944 200 2,637 2,637 4 4) 0 0 3] 0 
Netterville, Pecos.........-. 1934] 800 428,344 19,495 22 | OF 0) 11 5] 0 
Noelke, Crockett........ ....41940} 1,200 669,558} 208,457 52} 7| 0} 35 9] 1 
rth Cowden, Andrews and ; 
Nur Nes Sera 1930} 27,000 37,038,665) 9,131,163 8,866} 630 | 63] 0} 401 | 222) 2 
8 Goldsmith processed gas. ‘ 


9 Halley extension combined with Halley; 
10 Herrington combined with McCamey; 9 


ul Three wells. Debs prorated in Lehn. 


one month’s production. 
months’ production. 
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DEVELOPMENTS IN WEST TEXAS OIL FIELDS DURING 1944 


TABLE 1.—(Continued) 
NI 


Reservoir 
NEP ft a : ; Deepest Zone Tested? 
he ; ton : Producing Formation ee End of 1944 
Sq. In. 
& g é 
- a =I 
a ar due *lae 3 
Co ae F S 
a s Name and Age? be * as z. 2 ole Name q 
g ai] ares <2 | s3e |ee] 2 Ss 
B | 2 | ee 58 z 235 | 285 |S"! 2 a 
a jos| 8 | ee las £ | 8s| S28 lee) 3 4 
a |e"| & | 63 [ae 6 [ae | eS [e<| a a 
1,700} 1,221 36 1.9-| San Andres, Per DL | 10-15} 4,180 65 A | San Andres 4,557 
33 0.6 | San Andres, Per OD P 098 | 14 D | Strawn 9,969 
1,235 31 Yates, Seven Rivers, Per 8-SD| P 2,730 | 65 A | San Andres 3,855 
33 Seven Rivers, Per DS P 3,191 | 30 A | Seven Rivers | 3,194 
37 1,2 | San Andres, Per D ly 4, 20 | MC Andres 4,518 
35 Ellenburger, Ord D ie 5,382 Ellenburger 5,665 
1,350) 1,280 30 1.1 | Yates, Seven Rivers, Per OD Pp 3,025 | 30 A | Grayburg 3,450 
1,350 28 1.5 | Yates, Seven Rivers, Per OD 2 2,600 A | San Andres 3,920 
24 Grayburg, Per DL P 2,950 | 20 A | Grayburg 2,963 
26 Queen, Per Ss Te 1,425 | 10 N_ | San Andres 2,173 
A | Ellenburger 10,906 
32 1.0 | Yates, Per 8 Ie 1,280 | 20 
32 0.8 | Seven Rivers, Per NS} 20 1,650 | 20 
30 .| 1.6 | Grayburg, Per DL iP) 2,150 | 30 
30 0.9 | San Andres, Per DL iy 2,400 | 30 
27 3.4 | Clear Fork, Per DL-S| P 2,900 | 20 : 
39 Palo Pinto, Pen L ix 3,557 | 26 N_ | Palo Pinto 
27 Grayburg, Per DL P 2,050 | 20 A 3,085 
27 1.4 | Clear Fork, Per D iy 2,450 | 50 A | Wichita 4,220 
Clear Fork, Per D 1s 2,450 A | Wichita 4,220 
38 San Angelo, Per s by 1,370 | 10 | ML | Wichita 3,972 
24 San Andres, Per D Pp 2,040 4 San Andres 2,550 
36 Grayburg, Per D iy 4,125 | 25 A | San Andres 4,610 
32 2.1 | San Andres, Per D ig 3,500 | 20 A | San Andres 4,038 
1,450 G-W | 35 1.5 | Yates, Per DS P 2,825 | 40 A | Grayburg 8,414 
4,643 43 Ellenburger, Ord D_ | Frac. | 10,460 |245 A | Ellenburger 10,774 
36 Grayburg, Per §$-D 1S 3,215 A | Ellenburger 10,774 
4,252 43 Ellenburger, Ord . D | Frac.| 9,217 A | Pre-Cambrian | 10,005 
2,160} 2,017 39 San Angelo, Per D P 4,705 A | Pre-Cambrian | 10,005 
1,573 36 0.8 | San Andres, Per D-S P 3,200 A | Pre-Cambrian | 10,005 
28 1.6 | Yates, Seven Rivers, Per OD P 3,000 A | San Andres 3,780 
34 Seven Rivers, Per 8 Ie 1,675 | 10 A | Grayburg 1,995 
35 Delaware, Per s 2 4,979 Delaware 4,994 
30 San Andres, Per D is 2,012 10 San Andres 2,150 
28 Clear Fork, Per D P 4,870 Clear Fork 5,002 
1,905] 1,905 31 Grayburg, Per D P 4,640 Grayburg 4,807 
32 Yates, Seven Rivers, Per 8-D P 2,878 | 30 A | Seven Rivers | 3,175 
1,445] 1,356 28 Seven Rivers, Per oD P 2,890- | 15 A | Queen 3,277 
39 Delaware, Per 8 RP 3,930 | 10 T | Delaware 4,165 
28 1.4 een, Per s PE AS 5 M | Pre-Cambrian | 4,526 
1,701 22 Clear Fork, Per D Fis 3,542 A | Ellenburger 4,700 
28 2.2 | Grayburg, Per DL P 2,100 | 30 A | Ellenburger 8,358 
750 30 2.4 | Grayburg, Per D | Cay 2,800 | 40 A | Ellenburger 12,787 
2,681] 975 43 Simpson, Ord 8 Fair 6,106 8 A | Ellenburger A 
41 Graham, Pen i} h 2,550 | 12 N 
3,522 | N 
1,900} 1,432 30 2.4 | San Andres, Per D P 4,475 | 25 A | San Andres 5,227 
4,700} 4,452 47 Ellenburger, Ord D Cav | 10,385 A | Ellenburger 10,545 
2,659] 2,659 37 Clear Fork, Per D P 6,005 A | Clear Fork 6,399 
2,340 34 0.8 | Clear Fork, Per D P 5,635 | 20 A | Ellenburger 10,545 
29 Delaware, Per 8 P 4,670 5 T | Delaware 4,692 
28 2.3 | Grayburg, Per DL P ,200 3 Grayburg 3,205 
25 Grayburg, Per DL P 3,200 San Andres 8,516 
34 Yates, Per 8 iy 1,300 | 15 n An 550 
32 Yates, Seven Rivers, Per 8 P { 1 ae San Andres 2,089 
1,740 G |} 32 1.7 | Grayburg, Per DS | 10.2 4,000 | 65 San Andres 5,200 


ag) iw) Bien eines 


R. S. DEWEY Be 


TABLE 1.—(Continued) 


; : . Number of Wells Pro- 
Oil Production Gas Production? Oil and/or daciage 


E Gas Wells! Dec, 1944 
: Total Production, Bbl.¢ Milli . Ft.e 9 i 
Field, County b beast es Oil 
E e 
> 
& 6 |_ Area < 
Bs 2 | Proved, 3 £3 a] 
g Q | Acres? To End During |5 | To End| During 35 3 a ee 
Z 6 of 1944 1944 |} of 1944] 1944 | 2S [Lis] 2 Ss 
g 3 $5 He |als| = (Se 
4 a “i 53 |Sia| = a4] 3 
111] North Cowden, Deep, Ector. .}1939) 800 178,516 33,918 22 6 1/0 4 2\ 0 
112| North Goldsmith, Ector...... 1936) 640 155,253 24,393 1,345 78 12 0| 0 7 214 
113} North Ward, Ward.......... 1929] 10,000 30,445,558] 3,215,873 108,331) 10,522 472 | 47| 0| 247 | 203] 9 
114| Olson, Crockett...... ..|1940} 640 73,749 46,744 15") 10) 0} 70.4) 44) 4 
115| Ownby, Yoakum.. . {1941} 1,500 292,370 168,719 251 152 25 | 15).0| 19 6] 0 
116| Page,* Schleicher. . ..|1934) 4,480 57,167 8,263 7 11 0 1 0] 6 
117| Parker, Andrews...... ..|1985. 80 109,268 9,984 2] 0) 0 0 21 0 
118} Payton, Pecos and Ward..... 1937| 2,000 3,421,838) 251,610 274} 148 | 1) 8) 15 | 113] 9 
119] Pecos Valley H. G., Pecos and 
NBs ack oak saa 22 1928] 1,300 | 1,938,515} 128,934 105 | 2|10) 33 | 56| 0 
120] Pecos Valley L. G., Pecos... .)1928) 2,160 1,190,766 f 78 | 0] 4| 12 52| 0 
121] Penwell, Ector. . . {1980} 6,200 25,396,688] 1,189,567 34,408] 1,849 176 0} 0} 67 | 100] 2 
122) P. H. D., Garza. 1944) 640 262 262 1 1/0 0 1] 0 
123] Pruitt, Ward... 1942] 40 3,072 92 1} 0) oF %01 sao 
124| Pyote, Ward..... 1942 80 82,014 33,743 2 | 0) 0 2 0] 0 
125] Rhodes,}2 Cochran 1941 80 28,649 21,237 gz] 61 0 0 110 
126] Richards, Pecos... .. {1929} 160 31,707 1,004 SOTO 0 3] 0 
127] Robertson, Gaines. . {1942 160 27,947 10,882 11 4 1 0) 0 1 01 0 
128] Russell, Gaines.....,..-..-- 1943 480 139,820 100,395 59 46 6 4) 0 5 1/0 
129] Sand Hills McKnight,1-14 
PUNE vee tee Ae Spa eaanene 1935) 600 45,541 45,541 57 913} 6] 0 54) 3 
130 Sta Ordovician's Crane Hee if . 
TIELPSOI Se maahe eisie ale}sieisse a 01 0 2 0 
Poteau sos. 1936] 2,000 }| 2089147] 529,088 1857| 439/136 | 5] 0| 32 | alot 
131| Sand Hills Tubb,1#:14 Crane. .|1934) 10,000 7,380,747| 2,265,541 11,227| 3,679 20213) 42) 0] 16714] 98] 5 
132| Sand Hills, West, Crane..... 1943 100 6,019) , ,860 6 5 2 0} 0 0 2!.0 
133] Scarborough, Winkler....... 1927) 2,000 7,797,181 329,731 943 138 0) 4) 43 78] 1 
134] Seminole, Gaines..........-- 1937] 13,200 16,974,881] 8,777,396 13,835) 7,077 326 | 22] 1) 310 15] 0 
135| Shannon, Crockett.........-. 1943) 640 3,281 3,281 8 710 0 31 0 
136| Sharon Ridge, 1700ft., Mitchell 
and Scurry! .......0.0-5 1924) 3,800 1 13,465 13,4657 ; 73 1] 2 0 67| 0 
137| Sharon Ridge, Deep, Scurry.|1938] 3,400 2,053,418} 332,555 119 | 5) 1 8 | 110] 0 
138] Shearer, Pecos.........+++-- 1938) 480 | 1,484,851) 116,443 Hl 48 | 0) 0} 51] 4110 
139] Shipley, Ward..........+.-- 1928) 2,700 6,656,202 516,489 108 147 1} 0} 11 | 124) 4 
140] Shipley, Silurian, Ward......|1940} 400 54,848 9,872 684 52 2] 010 2 0! 0 
141| Slaughter, Cochran, Hockley 
and Terry... tHees's 0:2 1936] 70,000 48,859,435] 23,080,682 31,305) 15,429 | 1,887 |385] 01,591 | 270) 1 
142] Smyer, Hockley.../.....--+- 1944] 200 19,667 19,667 3 |-21 0 1 31 0 
143] Snyder, Howard...........- 1935] 1,740 2,740,587|. 188,018 102 | 1)3) O01} 98/0 
144] South Cowden, Hctor........ 1933] 4,640 5,044,550) 1,481,274 1,395 | 127 | 3/0] 64 | 60/0 
145| South Ward, Ward.......... ae eid 28,734,897) 729,781 i 1/25 “e 461| 5 
9 0| 0 7| 0 
146| Spencer, Ward...........- {jet “go }| 208813) 75,816 age aly telat altel a ole 
147| Taylor Link, Pecos.......... 1929] 2,500 8,756,604! 507,941 148 | 4/1] 17 | 1191 0 
148 Tolan, Pecogh awe treated oi 1928] 1,320 8,359,836] 478,733 262 2) 0 0 | 259] 0 
149] Todd, Deep, Crockett........ 1940) 1,600 419,702 137,408 20 6} 0} 20 0) 0 
150) T. X. L., Ector............-- 1944] 3,000 400 400 A 2A 1 01 0 
151] Union, Andrews.........+.+- 1943] 1,360 292,086] 283,418 91 89 11 | 10} 0} 10 0) 0 
152] Vincent, pe eR da ne ns 13,558 8,984 : ' o 9 21 0 
153| Vincent 5500 ft., Howard... .|19 110 
is Waddell, Crane..........--- 1927| 4,000 6,490,049} 1,607,014 8,750] 1,016} 105 | 15; 0} 89 | 12) 3 
155) Walker, Pecos....-...+---+- 1940} 1,800 1,147,177} 399,116 236 75> | 03) Ole Br.) 170 
156| Waples Platter, Yoakum..... 1939} 800 150,964 54,210 46 16 | 910 1 13] 0 
157| Wasson, Gaines and Yoakum. .|1936] 57,000 78,674,433] 23,725,906 81,777| 24,146 | 1,512 | 59] 3/1,359 | 144] 0 
158] Wasson, 66,16 Gaines.......- 1940] 1,440 118,045 63,263 69 37 615] 5101 B 010 
-159| Wasson 72,16 Gaines......... 1941] 1,360 112,489 62,611 62 41 715] 61 0 7 0) 0 
160| Webb Ray, Upton........-- 1935] 160 72,499 1,490 Gr} 40) 1 0 1] 0 
161] Weiner, Winkler.......-.--+ 1941} 2,500 897,207} 543,634 700 55 | 16] 0} 49 5) 1 
162| Welch, Dawson.........-+-+ 1941; 160 27,831 9,002 1 | 1/0) O 1/0 


12 Gix wells transferred from Rhodes to Slaughter. ; ; 
18 Three wells transferred from Sand Hills Permian to Sand Hills McKnight. 

14Sand Hills McKnight and Tubb, three dual completions. 

15 Four Areas of Ordovician production. 

16 Wasson 66 and 72, four dual completions. 2 
7 Sharon Ridge, 1700 ft. 2 months production. 
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TABLE 1.—(Continued) 


Reservoir 
haracter : e Deepest Zone Tested? 
eve rts Producing Formation to End of 1944 
Sq. In. 
C4 
5 E z 
Bi 3 g 
_ wo = 
3 a Name and Age? 2 es g. ia a Name I 
b 2 ~~ - ° ~~ = ey o eek 
5B] |g |e lee ae 2 | 38 | 23% |ge| & 3 
4| a |New] al eS |4a 2, | stg |S] 8 = 
2] & | ee|-8| as | ss BS | Bes |BE| = A 
S| 8/271 8/5? |a™ Sy ig ae f<|-a a 
1,300 31 | 1.0 | San Andres, Per anal 5,100 | 15 | A | Pennsylvanian | 10,829 
ig 847 36 2.0 | San Andres, Per DL P 4,315 | 18 A | Clear Fork 6,499 
113] 1,400 G | 36 1.8 | Seven Rivers, Per DS| P 2,500 | 40 | ML | San Andres 4,825 
114 25 San Andres, Per D P 2,111 | 15 A | San Andres 2,371 
115| 1,638] 1,327 31 San Andres, Per D uo 5,235 | 97 A | San Andres 5,700 
116 38 Strawn, Pen L | 20 5,730 | 65 A_ | Ellenburger 7,011 
117 29 San Andres, Per D | 15 4,625 5 | MC | San Andres 4,806 
118) G | 33 1.1 | Yates, Per 8 Ue 2,000 | 40 A | San Andres 3,200 
i G | 38 1.1 | Yates, Per 8 P 1,875 | 15 A | San Andres 2,253 
120 25 1.7 | Yates, Per 8 P 1,500 | 15 A | Ellenburger 5,665 
121] 1,375] 716 35 | 2.6 | San Andres, Per D i 3,550 | 30 | A | San Andres 4,002 
122] 1,185) 1,185 38 San Andres, Per D P 3,544 A | San Andres 3,768 
123 Delaware, Per__ s P 4,831 A | Delaware 4,869 
124| 1,430 20 1.8 | Yates, Seven Rivers, Per D 8 2,827 9.5| A_ | Seven Rivers 3,100 
125 29 San Andres, Per D P 5,050 | 41 | MC | San Andres 5,150 
126 17 Dewey Lake, Per 8 P 1,380 | 10 San Andres 4,360 
127| 2,137 26 . | San Angelo, Per D P 5,910 | 42 A | Clear For 7,686 
128| 2,420 29 1.4 | Clear Fork, Per D a 7,443 | 20 A | Clear For' 7,770 
129 
1,511] 1,472 35 San Andres, Per D Pp 3,200 A | Ellenburger 6,010 
Simpson, Ord 8 P 5,550 | 20 | AF | Pre-Cambrian | 7,158 
130] 2,740 37 Ellenburger, Ord D |Frac.| 5,900 | 20 | AF | Pre-Cambrian | 7/158 
131| 2,200] 1,388 35 ear Fork, Per D P 4,250 | 40 A | Pre-Cambrian | 7,158 
132 San Andres, Per D - 3,800 | 15 Ellenburger 7,777 
133 G | 35 1.0 | Yates, Per §-D} P 2,800 | 10 A | Grayburg 3,565 
134| 2,025) 1,761 35 | 1.8 | San Andres, Per D P 5,000 | 90 A | Wolfeamp 9,312 
135 nes San Andres, Per D Pr 2,158 San Andres 2,467 
136 4 
29 San Andres, Per DL P 1,700 A | Wolfcamp 4,524 
137 | | 30 San Angelo, Clear Fork, Per | D-S | P | { 3400} A | Wichita 3,545 
138 35 Seven Rivers, Per 8 P 1,415 Pre-Cambrian | 4,526 
139 35 1.8 | Seven Rivers, Queen, Per DS Ly { Foe t 60 A | Ellenburger 9,187 
140] 3,281 32 Sil L P |. 7,000 | 50 Ellenburger 9,187 
141 
1,775} 1,472 32 1.9 | San Andres, Per D "es 4,950 | 32 | MC | Clear Fork 7,000 
142) 25 Clear Fork, Per D P 5,850 Clear Fork 6,000 
148 30 1.7 | San Angelo, Per DL FP 2,650 | 50 A ear For 3,750 
144] 1,740 34 1,7 | Grayburg, Per DS | 11 4,000 | 42 A | San Andres 5,500 
145} 1,370 32 1,3 | Seven Rivers, Per § P 2,300 | 40 | ML | Wichita (?) 4,825 
146 1,430 28 0.6 | Seven Rivers, Per OD 8 2,926 | 20 A | Seven Rivers | 3,000 
960 30 1.6 | Yates, Per §-D ig 2,765 8 A |Seven Rivers | 3,000 
147| 700 29 1.3 | Yates, Queen, San Andres, Per | D-S P 1,580 | 25 A | San Andres 1,845 
148] 108 19 1.9 | Tobarg, Cre 8 P 400 | 15 | AL | San Andres 1,400 
149] 2,600 42 paki Fob L P 5,789 |100 A | Ellenburger 7,143 
150 41 Lower Dev Ch | Frac.} 7,886 A | Ellenburger 10,181 
151] 3,000 44 Wichita, Per D P| 6,900 |120 A | Wichita 7,459 
152 27 Clear Fork, Per P P 4,040 A | Wolfcamp 6,172 
153 33 Wichita, Per 5,450 A | Wolfcamp 6,172 
154] 1,550 36 | 2.1 | San Andres, Per D | P | 3,450 | 20 | A | Clear Fork 3,622 
155 30 1.4 | Queen, Per S | 20 1,950 | 25 | A | San Andres 2,136 
156} 1,465] 1,004 82 San Andres, Per D P 200 | 25 | A | San Andres 5,380 
157| 1,850} 1,454 34 1.6 | San Andres, Per D P 4,900 | 50 | AM : 11,108 
158 32 | 1.4 | Clear Fork, Per D | P| 6210 11/108 
159 35 | 1.0 | Clear Fork, Per D | P | 7055 11,108 
160 25 Grayburg, Per DL | P | 2,060 |20 | A |SanAndres | 27176 
161| 1,270] 1,069 33 Queen, Per 8 | P | 3,025 | 40 | A |San Andres | 3,806 
162 33 San Andres, Per D Pp 4,918 A | San Andres 4,986 


iTS tein 


In order to handle sweet crude exclusively 
in the 8-in. line from the Fullerton field 
to Midland, the Magnolia Pipe Line Co. 
decreased the capacity by transfer of 
pumping equipment to its new 12-in. line 
from Midland to Corsicana, Texas. The 
12-in. line was placed in operation in 


DEWEY 
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February 1944. In March 1944, the 
Stanolind Pipe Line Co. began to operate 
its 16-in. line from Slaughter field to 
Drumright, Oklahoma. By tank-car ship- 
ment from Midland, the Atlantic Pipe 
Line Co. moved 7,460,439 bbl. of crude to 
eastern markets. During the last two weeks 
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pene fr ee 8S 


; : Number of Wells Pro- 
Oil Production Gas Production? Oil and/or ducing? 
Gas Wells’ Dec. 1944 
‘ Total Production, Bbl.¢ Millions Cu, Ft. 1944 Oil 
Field,! County > 
o —— 
> 
: 6 | Area 2 
3 .3 | Proved, 3 $3 ols 
EI Q | Acresb | To End During |8_ |ToEnd|During} $2 |8/8! w Is 
eZ 3 of 1944 1944 |A%| of 1944] 1944 | SS [Sls] 2 fs 
Big FE) 4 

: g 35 es [ele] — (Ss 
163)Wentz; Pecos...) <0. <0 - 1941; 640 68,442 22,280 99 18 2] 00 0 2) 0 
164) West; Yoakum s..3..j0.55 00: 1938 40 57,294 7,425 119 010) 0 1/0 
165) West Andrews, Andrews. .... 1940} 1,000 134,060 23,507 39 23 0| 0 5 13) 2 
166] Westbrook, Mitchell......... 1921] 6,300 10,123,027} 493,296 208 | 52/10 0 | 153} 0 
167| Wheat, Loving..........-.-- 1925} 4,060 9,482,959] 275,074 154| 116 | 0] 3} 380 | 54) 0 
168] Wheeler Ellenburger, Winkler |1943 1,960 345,779} 305,192 481} 425 8 | 70 8 0| 0 
169| White and Baker, Pecos...... 1935) 1,600 502,685} 132,650 396} 173 39 | 5] 0) 31 1) 7 
170| White and Baker Lime, Pecos |1943} 300 10,385 8,526 1 0} 0 1 0} 0 
171| Winters, Runnels...<....... 1943 80 10,488 4,006 2/1) 0) 0 0 47.110 
172| World, Crockett...........++ 1925} 3,000 9,136,239] 717,283 114 | 3/0 0 | 90) 0 
173| Wyatt, Crockett............. 1932} 160 369 677 4] 0) 0 1 0) 0 
174| Yates, Crockett and Pecos..... 1926] 20,000 | 287,827,341 12,639,114 124,431! 2,294| 578 | 13) 1) 513 | 54 1 
175| Yates Sand, Pecos..........- 1933] 700 586,102, 41,908 10 | 0) 0 1 9) 0 
176] Yellowhouse, Hockley........ 1944 14,849 14,849 2) 2)0; O} 20 


Dee ee ee ee OO ee 
ee ee ee oo ee 


park Charact D + Zone Tested? 
1, ay e eepest Zone Teste 
Tier of Oils Producing Formation to End of 1944 
Sq. In. 
s a 
2 E z 
Bl a tas § 
a fa a Name and Age? a = eg q e ese Name x 
aE cel ee 8 | s8| som |e] § 3 
5] _ |a_| 2 | se | 88 2 | 88| 23% [84] 2 : 
2| 2 |es| § | a2 |Ss E | 85) B28 |32] 2 5 
s| 8 |2>| 8 |S? lam a | e™ 1) Aes [a] & a 
\ : 
163} 1,399 33 Ellenburger, Ord D-S Pp 4,300 | 20 Pre-Cambrian | 4,493 
164 | 31 San ee Per D ie 5,168 | 10 | MC | San Andres 5,255 
165 36 San Andres, Per D i 4,300 | 25 Ellenburger 8,368 
166 23 3.9 | Clear Fork, Per ; DD 1 2,800 | 50 | MC | Ellenburger 8,201 
167 38 Delaware, Per S P 4,290 7 | MC | Delaware 5,088 
168} 4,583) 4,562 45 ~ Ellenburger, Ord L ie 10,493 | 55 A | Ellenburger 10,697 
169] 800 30 Queen, Per 8 | 20 1,700 | 30 A |Lower Ordo-| , 
vician 9,811 
170} 750 29 San Andres, Per L iP 1,704 | 45 | A |Lower Ordo- 
| wllenbt 1735 
42 Cisco, Pen § iP 2,464 lenburger - 
i 29 0.7 | San Andres, Per D 1%) 2,415 | 13 A | San Andres 3,695 
178} 555 23 0.7 | San Andres, Per D 10 1,217 A | Ellenburger 7,010 
174| 700) 517 30 1.6 | San Andres, Per D iP 1,310 |100 A | Ellenburger 9,114 
175 32 1.5 | Yates, Per 8 12 900 | 15 | AL | Ellenburger 9,114 
176] 1,507) 1,507 27 San Andres, Per D P 4,596 | 15 San Andres 4,685 
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TABLE 2.—Summary of Drilling Operations in West Texas 


Important Wildcats Drilled in 1944 


Location oe D : 
otal eepes 
Surface 
County Da eciation ee 
Sec. Block Survey 
TL Andrews weet. sew oe Sedan ete 5 11 | Univ. 8,536] Tertiary to Recent | Devonian 
2 Angles Weiss ioca te ene 10 14 | Univ. 6,942| Tertiary to Recent | Clear Fork 
SI PAMORG WS! oak Sehr ct coridc avant reteare 23 A-46 | P.S.L. 11,812] Tertiary to Recent | Ordovician 
MPAMOLCWE. Roe tee Sette sete cash oaane 7 A-40 | P.S.L. 10,929) Tertiary to Recent | Pre-Cambrian 
Db FADUREWS acd Neb icee oe ek nie aan radi": 20 13 | Univ. 8,955| Tertiary to Recent | Devonian 
Ol Androws4t rte cecc cco vacs ante neens 111 P J. Harballis 7,810| Tertiary to Recent | Wichita 
CPADALOWS Sa eee ee cats cee ane on 9 | Univ. 4,717| Tertiary to Recent | Grayburg 
BI ARGLE WSs ee eS ote tue. ne Meiseacins 5 A-31 | P.S.L. 11,061) Tertiary to Recent | Pre-Cambrian 
OW ANGRewsy eerie doh chit tee ceka 25 A35 | P.S.L. 4,628] Tertiary to Recent | San Andres 
Ol Anidrewasateer ar eb a. bey Sees oder oe 14 73 | PSL. 11,322] Tertiary to Recent | Pre-Cambrian 
SATION ISOPIIRE emecs ac can RNS 2 tne beak ated. 1 42 |G.&M.M.B.&A.| 4,942) Tertiary to Recent | Grayburg 
R2iAngnewss ham en tdci a .!o-dl stoners 17 A-35 } P.S.L. 4,562) Tertiary to Recent | San Andres 
WSIPAME ROWS TERI «che tide niorisc dare lave es cs 21 A-36 | P.S.L. 6,242) Tertiary to Recent | Clear Fork 
AAWANOLOWS: 5 /cccartu inne 0 2s - 22. | A-36 | P.S.L. 4,414) Tertiary to Recent | San Andres 
16\ Andrews. <. hai css. ead. 41 9 | Univ. 5,520] Tertiary to Recent | San Angelo 
MGI Brewster evans sari ct Sia os tebe ek 66 10 |G.H.&S. A. 9,046) Comanchean Ellenburger 
TMC OBERT senehtgiic\s. ch chive aca tle clots x Lab. 9 | Lge. 64 = pep 4,952| Tertiary Sanne 
ASHCOUBTAN se cote sees haat owen ene Lab. 18 | Lge. 94 bye hime School 5,035] Tertiary Sana rican 
TG | Cochrarts.< topsites syste ans pack cores Lab. 19 | Lge. 97 | Brewster County| 4,925] Tertiary San Andres 
, School Lands ‘i 
SOI Ooghtariee neces. wa tales spurs. Gee artes Lab. 18 | Lge. 62} Midland County} 4,875] Tertiary San Andres 
' School Lands 
AilCratiove cere casi stati ast Udsiteed ooh c 8 B-28 | P.S.L. 7,891) Recent Ellenburger 
DOC r ane ee einen a attack ic ya aenteniey 20 26 | P.S.L. 5,881} Recent Ellenburger 
Dal ORANG ete nee vier evn ate e cece ac 27 26 | P.S.L 3,230} Recent San Andres 
DAI NANG Sere paste anTe name le hottie thee 6 a es Gr. 3 WO 6,185} Recent Ellenburger 
PO GCraweusemrmnbieee ae a cs cicadoe cnnlee see 20 3 | H&T.C: 6,181) Recent Ellenburger 
2G | MERATIOR. @ cctrionete + cistewtars salt sitscdiiMe ines 42 32 | PSL. 4,651] Recent Clear Fork 
Bi) Crane een wie aa ctiaicdan es alc, Wa sees cg 7 B-26 | P.S.L. 4,757) Recent Clear Fork 
OR) Crane, is tees state Po eae 46 85) Ee TC; 6,021) Comanchean Simpson 
BOC rpnkettims ian hice Me Ase ses viata: 2 | “WX" |G.C.&8.F. 6,285} Comanchean Ellenburger 
OONOLOdMALLS 45k Warner aee (etc aes 5 | “QG” |H. &0.B. 1,526] Comanchean Yates 
BUC POGKBLEC Soy wisunte Malatnacts crehtelsis os eee 46 IC. RR. Ellenburger 
PZIRCKOGKEUEY saisiete's piv sls cane Utet tho nlnees. «i kard 24 G.c. & 8. F. San Andres 
33] Crockett.../.........+ i 73 lL & GN. Ellenburger 
34) Culberson. . .s 33 P.S.L. Bliss 
35] Culberson. . 16 Pi Delaware 
wn 30 nA Pennsylvanian 
38 Clear Fork | 
10 Pennsylvanian 
9 Grayburg 
7 és ; Comanchean Ellenburger 
12  & P. Tertiary Pennsylvanian 
i 59 SL. Tertiary Clear Fork 
i 22 SL. Tertiary Devonian 
AACR err caw M les besten ee 96 eich tbe, Ets 5,457| Tertiary San Andres 
CULE AUT. Reyhahonic is SEaCe cob ome aor 14 SL. 11,651) Tertiary Devonian 
BO Gated ce cette hance es sees 9 9,049] Tertiary Wolfcamp 


7) Garney, Ais ae Aa ee 1,421 T. RR 3,768| Tertiary San Andres 
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TABLE 2.—(Continued) 


Nee eee ee ee ee es 


Important Wildcats Drilled in 1944 


Initial Production per Day 


Pressure, Lb. 


Choke or per Sq. In. 
Drilled by ne | Remar 
aL S Bhi Se oe Minions | oon Much. Cesing Tubing 
1] Champlin Ref. Co. . Dry and abandoned 
2) Cities Service Oil Co. 7.734 Shatin Extension Shafter Lake Gas 
e. 
3} Humble Oil & Ref. Co. Dry and ees (Deep 
ock fie 
4| Humble Oil & Ref. Co. Dry and abandoned 
5| Mid Continent Petr. Co. 3,744 G.O.R. 342 | 34’’tbg. ch. | 800-700) 800-425 Peavey, Fullerton 8500-ft. 
e: 
6| N. G. Penrose Inc. et al. Dry a abandoned (Mascho 
e. 
ili . 01 i North Cowd 
7| Phillips Petr. Co. et al. Pump { HF Poe oe id . ‘ ee 
hell Oil Co. Inc. ry and abandone 
: = ie nd i 19 bbl. oil 2’’ th. Extension Means field 
9| Signal Oil & Gas Co. Pump PR BbLwater 
10| Sinclair-Prairie Oil Co. Dry and abandoned 
i 216"’ the. i Midland F 
11] Stanolind Oil & Gas Co. | Pump { 48 PP as 14" the Discovery Midland Parms 
12] Sun Oil Co. 232 i >a! ‘the. ch.| 0-40 | 325-60 | Extension Means field 
i .R. ’ tbe. Ext Deep Rock field 
13] Texas Company Pump { 134 Pere G.O.R. 407 | 2’ the xtension Deep Roe 
P 72 G.O.R. 483 ’’ the. Extension Deep Rock fiel 
ie Tos Pasion aa a ous _ Open 2’’tbg. 300 300 | Extension Clabberhill field 
8% sulphur water 
i : Dry and abandoned 
75S eitaien 253 bbl. oil | G.O.R. 130 | 2/’thg. Extension Slaughter field 
17| E. Constantine, Jr. Pump 67% water 
: 68 bbl. oil 2/’ thg. Extension Slaughter field 
18} Falcon Oil Co. Pump 4 98 bbl. water 
19| Helmerich & Payne Inc. | Pump 369 214’ the. Extension Slaughter field 
20| San Andres Prod. Co. Pump 187 G.O.R. 600 | 2/’’ thg. Extension Slaughter field 
Gulf Oil Corp. Dry and abandoned ; 
i 2 G.O.R. 440 | Open thg. & Discovery N.E. Sand Hills 
“amp ee eee sso-sa | 1oraoviem™ field cat prod 
i .O.R. 16) tbg. & |1,400-90 me iscovery commercial prod. 
23] Gulf Oil Corp. 11,741 G.O.R. 975 ie g Rend iy Mekeigt pe 
i : ry and abandone: 
24| Magnolia Petr. Co. Py oe ended 
3B } areas ey Pump 191 2’ the. Extension Sand Ey Tubb 
% dh 3 field (Barnsley fielc 
27| Schermerhorn Oil Corp. 207 G.O.R. 1,627) 34’’ thg. ch. 920 350 ee Sand Hills Tubb 
e 
: — 30 | Discovery Crossett field 
28| Texas Company 434 G.O.R. 1,900 V ( thg. ch. | 825-375 Di Si gaat ake 
29| Amerada Petr. Corp. 312 G.O.R. 708 | 1/’tbg. ch. eee 0 g 
eld 
i Couch Gas 
30| BE. J. McCurdy 4.5 Redon i ay 
illi ry and abandone 
fe ape Ere = 5 66 bbl. oil 2/’ the. Extension Shannon field 
gal Standard Oil Co. of Ohio | Pump { 30. water | ee. 
33] Watchorn Oil & Gas Co. Dey a ee nent 
34) Humble Oil & Ref. Co. ee Breeton 
35| Standard Oil Co. of Texas 7 y al NE 
| i emporarlly abandon 
36| Gulf Oil Corp. 3 cased 
oe ee ee Cc Funted ca abaatotel 
38] Humble Oi ef. Co. rf See ter fold 
} . Drilling Co. Pump 279 G.O.R. 179 2/’ thg. xtension Foste: 
40 Shalt Git Seis Oil P Lott GOR. 873 | 14’ the. ch. 0 50 | Discovery T.X.L. field 
Co. « ‘ th 
‘41| Stanolind Oil & Gas Co. Dey oad see Nor 
Dry and abandoned 
2 eee ETO Gor Dry and abandoned 
olulu Oil C ; 5.512 Csg. flow Discovery Homann gas fie 
45 Hamble Oil & Ref, Co. Dry and apes 
i "Co. ” the. ch. | 600-260} 460-180} Discovery Doss he 
46| Humble Oil & Ref. Co. 210.- - G.O,R. 517 | 4 tbe ¢ i BoD held 
7 ee & Devonian Pump { a ee ots G.O.R. 360 214” the. Discovery 


i ee eee 
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in December, the company shipped 9917 
bbl. to the West coast. Since then shipments 
have been increased to approximately 
65 cars per day. 


ADJUSTMENTS IN PRICE OF CRUDE 


Because sweet crude was produced from 
the fields shown in Table 12, new 
prices for crude have been posted by the 
purchasing companies. The stripper fields 
that have been granted a subsidy price 
increase are shown in Table 12. 


SECONDARY RECOVERY 


Not enough field data have yet been 
collected to determine the effectiveness of 
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gas and water injection. Some gas is being 
injected in the North Cowden, Payton, 
Pecos Valley high-gravity, North Ward, 
Kermit and Scarborough fields. Water is 
being injected in the Estes and Kermit 
fields. As most of the wells in these fields 
were shot with nitroglycerin at the time 
of completion, it is difficult to restrict 
the input fluids to the less permeable 
parts of the pay section to prevent by- 
passing. While the initial shooting with 
nitroglycerin increased well potentials 
for competitive proration purposes, it is 
questionable whether the practice increased 
the ultimate recovery as much as might 


TABLE 2.—(Continued) 


Important Wildcats Drilled in 1944 


Location 
Total Deepest 
Surface 
County oe Ap Formation cise, 
Sec. Block Survey 
ee bs s ws re ae & Ee 6,008] Tertiary San Andres 
ab. 10: e, askell County . 
8 School Lands _ 4,685 Tertiary San Andres 
57 20 | Lavoca Navigation | 6,172) Triassic Wolfcamp 
0. 
20 30 | T-1-ST. & P. 3,051] Triassic Clear Fork 
23 34 | T-1-N T. & P. 3,516) Tertiary San Andres 
12 G.C. &8. F. 8,357] Comanchean Pre-Cambrian 
1,372 1 |BS&F. 9,909] Tertiary Pre-Cambrian 
113 12 |B. &R.R. 7,142) Tertiary Clear Fork 
36 39 | T-8-ST. & P. 6,125] Tertiary San Andres 
22 28 | T-1-N T. & P. 8,201] Whitehorse Ellenburger 
22 27 | T-1-N T. & P. 7,875| Whitehorse Ellenburger 
OG) IMRGATANS Lh Te aes ba alts wana eae 19 17. +8. BRR. 8,125 itehorse Ellenburger 
60] Pecos. . 13 194 |G.C.&8.F. 1,920} Comanchean San Andres 
61] Pecos. . 61 10 |H& GN. 1,477| Comanchean Seven Rivers 
62] Pecos. . 7 140 | T. & St. 8,440) Comanchean Ellenburger 
63] Pecos. . 3 1144 |G.C.&8. F. 3,604) Comanchean Seven Rivers 
GS) Peccse kisr (ta ioahae sh os 4 Be ar Oe 9,150] Comanchean Wolfcamp 
BB ROOOd Ao arnitsten «gas ec od akkce Satan 1 20 | Univ. 7,384| Comanchean Ellenburger 
GOP OGGs nse uth ad cians cx kya «os Fok sive 36 144 | T. & St. L.R.R. 5,313] Comanchean Pre-Cambrian — 
Bi) Renomstanic ve, tu cats reads crete 4 228 | W. &N. W. 5,020) Comanchean Pre-Cambrian 
BS| PaCO ihe i ete Mad 625 Soe teow 27 8 |H&G.N. 8,232] Tertiary gravel Bone Springs 
CD RGRRAN Ysa fo uatc shire sities ofc veaiatysie 10 2 | Univ. 10,072) Comanchean Ellenburger 
POMRea gan Wen sor ssc y atop cect ecdnes 25 8 | Univ. 175} Comanchean Ellenburger 
71.| OOUOR save nc aunt ope teh «esis an sesh 10 72 |P.S8.L. 894) Recent gravel Bone Springs 
12|\ Bplilaidhorecr cates nthe sts else Hoe 24 “L" |G.H& S.A 5,702) Comanchean Pennsylvanian 
Ward 25 | B-18 | P.8.L. 669) Recent Ellenburger 
43 18 | Univ. 4,994) Recent elaware 
4 B-3 P= a 5 10,680} Recent Ellenburger 
11 B- P.S8.L. 12,305) Recent Ellenburger 
50 “A" |1G.&M.M.B.&A.| 6,305} Recent Clear Fork 
24 B-10 | P.8.L. 6,287] Recent Clear Fork 
0) LOBRUIT 5 cn ctebetric. Ree eikterem’s cs ete 446 | “D" | J. H. Gibson 7,717| Tertiary Clear Fork 
BOI Wray a aliens ac ett coed oe 635 “D" | J. H. Gibson 5,340} Tertiary San Andres 


‘a 6 > fe) ieee 
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be obtainable with secondary recovery 
methods using unshot boreholes. Shooting 
precludes effective remedial work to 
control water encroachment and increasing 
gas-oil ratios. 

Engineering committees are studying 
reservoir conditions to determine the 
advisability of gas or water injection to 
arrest pressure decline in the Seminole, 
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Slaughter, Colby, Goldsmith, and Fullerton 
fields. 


DISCOVERIES AND EXTENSIONS 


Prior to 1944, the most notable charac- 
teristic of the Devonian formation was the 
chert concentration, which greatly retarded 
drilling to the underlying productive 
formations. As a result of wildcat drilling, 


TABLE 2.—(Continued) 


a 


Important Wildcats Drilled in 1944 


ork oa Pressure, Lb. 
Initial Production per Day Chae pensar ta 
Drilled by Bean, Remarks 
te Fractions 
Oi, U.8. Bol | Gas Millions) of an Inch’) Casing | Tubing 
48] Richfield Oil Corp. ‘ c Dry and abandoned 
49| Stanolind Oil & Gas Co. Pump | ty Mn eT 2/’ the. Discovery Yellowhouse field 
50| W. S. Guthrie & Cosden | Pump 36 G.O.R. 500 | 2/’’ tbe. Discovery Vincent 5500-ft. 
Petr. Corp. No. 2 field 
51] L. C. Harrison......... Pump 45 2/’ the. Extension Iatan-East How- 
. ps ard field ; 
52| J. B. Hawley, Jr. Pump { i Le pe 2’ the. Extension Morita field 
53] Shell Oil Co. Inc. Dry and abandoned 
54| Phillips Petr. Co. Dry and abandoned 
55] Sohio Dry and abandoned 
56] Barnsdall Oil Co. Dry and abandoned 
57| Col Tex Ref. Co. Dry and abandoned 
58| Humble Oil & Ref. Co. Dry and abandoned 
59] Shamrock Oil & Gas Co. ; Dry and abandoned 
60| James T. Brewer . 168 G.O.R. 450 | Open 2’’tbg. 0 80 | Extension Yates field 
61| Burke Royalty Co. 24 bbl. oil. 7 bbl. water ; tbg. 0 70 | Discovery Debs? field 
62| Humble Oil & Ref. Co. Dry and abandoned 
63| Humble Oil & Ref. Co. 22 G.O.R. 1,650|1864’’tbg. ch.| 460-320) 0-50 | Discovery Fort Stockton field 
64| Humble Oil & Ref. Co. Dry and abandoned 
65} Phillips Petr. Co. ‘ __ | Dry and abandoned 
66| Standard Oil Co. of Texas 17.3 7” csg. aod - Fiowne Discovery Mac Der gas field 
9 , 
67| Standard Oil Co. of Texas 1.5 Extension Mac Der gas field 
68] Standard Oil Co. of Texas Dry and abandoned 
69| Big Lake Oil Co. 7 Dry and abandoned 
70| Superior Oil Co. & Wig- Pam { 61 bbl. oil tbg. Extension Grayson field 
gins & Hyde P ) 114 bbl. water 

71| Standard Oil Co. of Texas 12.0 Dry and abandoned 
72| Globe Oil & Ref. Co. 3 Extension Page gas field 
73| Gulf Oil Corp. Dry and abandoned 
74| Lion Oil Ref. Co. 122 G.O.R. 825 |2464/’tbg. ch.| Packer 850 | Discovery Lion field 

. 106 bbl. oil G.O.R. 5,488] %6/’thg. ch.| 3,125 1,850- | Extension Kermit Ellen- 
75| Magnolia Petr. Corp. { 64% water 3,125 | burger field 
76| Sinclair-Prairie Oil Co. Dry and abandoned 
77\ Stanolind Oil & Gas Co. 298 G.O.R. 2,998] 864’’tbg.ch.} 800 600 et Bae North Monahans 

e! 
78| Texas Company 563 G.O.R. 1,259]2364’’tbg. ch.| 975 450 a North Monahans 
el 

il Co. Dry and abandoned 

80 Wo Petr. Co. Pump 134 2/’ the. Extension Wasson field 


0 IRE ST A ee 


“| In Proven Fields| Wildcats 


ose aicebefeuplelsisloveee ete stsieiaiste cork 270 gi 
Jobonaie HGrr tec epocoomet 1,325 36 
He nBt tis Ne oats AOE 10% 6 
Nau arin b OommeacTInOOU. done 102 167 
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TABLE 3.—Number of Wells Completed 
in West Texas during 1941-1944 
Year TO4I | 1942 |1943] 1944 
Field wells: 
Oia) pede ta ty She yok 2 Ce I,052| 732] 1,325 
WS@Ba 5 crceete ee aeto alba le 0 69 10 
PTV Coke poet aot Gos Je « IO} 59) 102 
LOCAL tee ycteiceaee este 2,190| 1,131} 796) 1,437 
Wildcat wells: 
OMA Sete ae athe cisterna s 25 36} 23 36 
ECET eR gt cn Rie tone err I 6 
DDE Y steers, Olenalel a eaitefeke eaeteca 99| 80] 167 


Oil. 1,088] 755| 1,361 
Sas yuan II 
Org etme cucu cali eth Pity CEN 168] 139| 269 
SOCAL a slet afevalckats. oheiss tures 2,325] 1,267], 902| 1,646 
Wildcat percentage of total 
number of wells drilled...| 5.8) 10.7/11.7| 12.7 


TaBLE 4.—Distribution of Wildcat Oil 
Wells, West Texas 
Year 1941| 1942 | 1943 | 1944 
New field discoveries....... 16 12 10 
New productive horizons in 
bid fields rset 7 io aue. 3 4 5 
Extensions to established 
elds tinea tS. 2 17 4 21 
Totaltoilswellsir 20 dis ses 36 23 36 
Total wildcat wells. . 136 |106 |2090 
Percentage wildcat wells 
completed as oil wells. 201.0} 20.5 20 eglen7, 2 


TABLE 5.—Production of Crude Oil in 
West Texas 


Wells | 
Reported Runs to 
1944 3 Production, | Pipe Line, 
z FF] Bbl. Bbl. 
= 3 
oa) Ay 
, beatae Buiendes é 7922|7758| 11,341,986 11,279,812 
ebruary...... 8045|7803| 10,616,950 10,652,230 
MiarGliy. ach hares 8068/7862| 10,896,608 10,842,960 
y Gorrie ne See ce 8078]7962| 11,526,300 11,488,631 
NAY Putin ys Tuy 80094|8059| 13,504,014 13,461,704 
[Ute 6c Aveistewts 8147/8003] 13,542,211 13,490,460 
Ailey oy daira, 8196/8108] 14,283,308 14,158,338 
AUQUGW.’onax oy 8222/8236] 15,006,653 14,988,748 
September..... 8274|8306| 15,061,361 15,029,804 
October. uch. 8249|8400] 15,336,462 15,270,796 
November..... 8244/8406] 14,240,663 14,156,330 
December...... 8260|8552| 14,577,957 14,494,625 
Total 1944: 159,943,482 |150,314,507 
Average Number prod. ‘ mete 
Wells TOAAS Fieteaaiere ye 16,279 
Average Daily Prod. per 
; lids LDP ea ese e 26. 
Total 1943: 98,164,812 7,604,572 
Average Number Prod. 7 me 
Wells T043....ute cass 15,3490 


Average Daily Prod. per 
: WSL 5 scafepec ately siete 


17.5 


4 Compiled from monthly oth of the Railroad 
Commission of Texas. 
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three significant Devonian discoveries 
were made from quite dissimilar pay 
sections. In the Crossett field, the pay 
séction from 5260 to 5345 ft. consists of a 
porous calcareous chert and a siliceous 
finely crystalline limestone. In the Fuller- 
ton 8500-ft. field, production is obtained 
from 8380 to 8600 ft. in a very porous 
dolomite. In the T. X. L. field, from 7886 
to 8020 ft., there is a fractured chert 
with little evident porosity. The most 
significant Ellenburger discovery was made 
in the Todd field. All of these fields have 
favorable possibilities of development into 
major oil fields. 


TABLE 6.—Gasoline-plant Production Data, 
West Texas, for Year 1944*% 


| 
apa 
* as Vol- w Gas-| 5 
Plant Location ame, M cline, | 38 
Cu. Ft. Bbl. g8 
4 

Barnsdall. ...... Foster-S. Cow- 

en 3,623,766} 103,923] 513 
Cabot-Estes.... . North Ward 8,430,810} 275,728) 494 
Cabot-Walton...| Kermit 9,333,000} 211,060) 643 
Cabot-Keystone .| Keystone 2,642,276 20,146) 111 
Cities Service....| North Cowden} 7,842,282] 172,187] 361 
Gulf Oil Corp... .| North Ward 6,197,478] 169,845} 209 
Luce & Ice...... Payton-Ward 229,816 570} 16 
Magnolia........ Kermit 1,208,532 17,266] 62 
Phillips Petr. Co. | Crane * 9,130,968} 324,964] 536 
Phillips Petr. Co.| Goldsmith 17,609,724} 524,158} 903 
Phillips Petr. Co.} Penwell 254,662) 258, 540 
Phillips Petr. Co.| Seminole 3,497,840} 181,929) 304 
Shell Oil Co..... Wasson 10, 075,614} 399,029) 1,255 
Standard Oil Co.| So. Ward 4,357,230] 138,028 "987 


89,433,998) 2,797,237|6,234 


@ Taken from R. R. Commission Records. 


One of the major factors in increasing 
proven oil reserves was the extension 
by field development of the Keystone 
Ellenburger field. While the proven area 
may not exceed seven thousand acres, the 
unusually thick pay section ‘assures an 
exceptionally large yield per acre. On 
the northeast side of the Sand Hills 
field, the Gulf Oil Corporation found a 
third area of Ellenburger production. 


Because of a thicker pay section, this 


extension promises a higher yield per acre 
than that previously developed. The Gulf 
Oil Corporation also discovered an area 
of more prolific production in the “Mc- 
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TABLE 9.—Distribution of Wildcat Development, 1944, West Texas 


Number of Wells Estimated Completion Days Total Footage Drilled 
County 
Oil Dry Total] Oi | Gas | Dry | Total] Oi | Gas | Dry | Total | Total 
1944 1943 , 
SeOrews: «.- 9 9 a 1,199] 156 | 1,852] 3,207] 47,130] 6,942| 79,688] 133,760] 74,874 
eens 31 31 3,346 3,346] 4,518 
Be ohetan 2 2 344 344 2,819 2,819 
i 4 3 7 499 195 694| 19,787 15,278 35,065] 15,408 
Be: Ata I I 284 284 1,038 1,938 1,851 
BPS em 4 5 9 | 620 S30 T, 150) 20,350 28,506 49,876] 16,583 
che Sime 10 13 | 332| 57 | 1,102] 31,490] 8,500) 1,526) 33,325 43,351| 25,219 
fe TO 3,51 
eberscn re 4 4 881 881 15,736 15,736 peat 
ee 6 6 654| 654 39,078 39,078] 5,512 
Bee Bicrcinpaie 3 3 220 220 14,750 14,750 
ee ae tates z 2 4 314 319 633| 14,631 10,829 25,460 9,631 
= tenes I 13 15 245| 210 | 1,478] 1,033] 9,049] 5,457) 81,208 95,804] 43,205 
a a.. aaa I 2 3 I05 90 I95| 3,768 6,615 10,383] 3,924 
Hi pas 3 3 284 284 13,408 13,408 
— ey Poet I 3 4 II5 194 309| 4,685 18,205 22,890] 30,525 
ore ue 3 8 II 591 559| 1,150] 12,739 30,401 43,140] 7,038 
udspet 2 2 336 336 1,425 1,425 
ree 5 pene ae 2 2 425 425 17,858 17,858] 2,527 
re: Bieta 4 4 436 436 16,840 16,840 
nm CK 2% 2 2 98 98 II,619 II,619] 11,242 
oar Sebevoas 5 5 526 526 34,026 34,026 
Eee Ti: 3 B 119 II9 15,196 15,196] 12,738 
. mi os ae: oe 3 3 108 108 15,810 15,810 
. itchell..... 5 5 1,042] 1,042 32,220 32,220] 7,118 
eo Sere pie 3 20 34 513) 187 3,143| 3,843 7,001| 10,333] 117,624 134,958| 99,562 
eagan...... I 5 6 174 568 742 3,075 24,918 28,003 9,995 
Reeves...... is 5 823 823 21,093 21,093) 5,008 
Runnels..... 4,735 
Schleicher I 2 180 97 277 5,702| 6,065 11,767] 7,021 
Bciirey.i5).5 2 - 16,349 
Sterling..... 32,779 
Button. x... 8,107 
wPerrell. -..... I I 193 193 2,367 2,307 
DTV cha f- 3 3 104 94 16,525 16,525] 5,553 
Tom Green & 3 156 156 8,074 8,074] 6,384 
Upton’... .< 3 3 212 212 12,008 12,008] 6,207 
Ward....... I 4 4 125 619 744) 4,994 20,265 25,259| 8,130 
Winkler..... 3 2 2 679 459| 1,138] 23,272 18,805 42,077| 30,775 
Yoakum..... I ro | 10 99 713| 812) 5,340 56,580 61,920] 35,281 
ERGGA Le pews, er 36 167 | 204 | 5,610] 790 | 19,289) 25,689 185,381| 29,960| 844,598] 1,059,939) 551,404 


@ One temporarily abandoned well deepened. 


2 TABLE 10.—Capacities of Main Pipe Lines 


Company 


LCE Soin (ee eae Roe 
‘CUBS pteoerete ak 
- imam bles, , <2. 5 


4 Magnolia....,....- 
_ Shell..... 


 Stanolind.......... 
- Texas New Mexico. 
= Totals. . 
BPAtIAntIC. «10% 2.066 


Capacities, Bbl. 


Loading rack] 45,000 


536,000 


45,000 


a Magnolia plans to increase its t2-in. line to 65,000 


bbl. capacity4 
>’ Texas New 
- 5000 barrels. 


Mexico line now being increased by 


TABLE 11.—Subsidy for Stripper Fields 


20¢ Field 


Clara (Couch: sev: 
Emperor Deep...... 
Goldsmith North. 
Halley. ate wine. se 
Sand ‘ails West. 
Scarborough........ 
Shearer........-4+- 


25¢ Field 35¢ Field 

Crockett Crane Cowden 

Deep Rock Hurdle 

Dobbs Kermit 

Fromme Lehn 

Moore Live Oak 

‘| Payton Masterson 

Sharon Ridge | Netterville 

Snyder Pecos Valley 
Low Gravity 

Toborg Pecos Valley 


High Gravity 
South Ward 
Webb Ra 
West Andrews 


Effective December I, 1944 


Sharon Ridge 
2440! 


es Ridge 
oo! 


Effective January 1, 1945 


| Pruitt : 


Cee eer eee 
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TABLE 12.—Field Price Increases, West Texas 
Price—2¢ Increase for Each Degree 
Date Company Field of Gravity Increase above Mini- 
mum Shown 
AMG! TOMAS oetotrerltere slaituerys Magnolia | Kermit Ellenburger Below 25—93¢, 40 and above—$1.25 
Keystone Ellenburger Below 25—93¢, 40 and above—$1.25 
BU TOAA cor le tanntot cece: Gulf Keystone Ellenburger Below 25—93¢, 40 and above—$1.25 
AME LOT e co atubvcie's Geiss eas eke Magnolia | Fullerton Below 25—93¢, 40 and above—$1.25 
Union Below 25—93¢, 40 and above—$1.25 
INOW: TOAA poets scot eccieleioie. Humble Barnhart Below 25—93¢, 40 and above—$1.25 
Mari SOAS cosets ste aces te oke hy abt Sand Hills Ellenburger West 40 and above—$1.25 
Tana TOAS ce acct © nat ne ae. Shell Monahans North 40 and above—$1.25 
Wheeler Ellenburger 40 and above—$1.25 
Tok Le 40 and above—$1.25 


@ Shell has applied for price increase, which has not been posted. 


Knight” pay, which resulted in the division 
of the Sand Hills Permian field into the 
Sand Hills McKnight and Sand Hills 
Tubb fields. 

It is conservatively estimated that new 
discoveries and extensions to known fields 
have increased known oil reserves to more 
than compensate for the 159,000,000 bbl. 
of oil produced. 


LEASING 


Leasing activity continued heavy and 
general throughout the area with rising 
prices. At two competitive University 
Land sales, the University received $6,852,- 


goo for leases on 64,265 acres. An estimated 
7,500,000 acres are under lease in West 
Texas. Customary lease rental amounts to 
$o.50 per acre per year. 
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Oil and Gas Development in West Virginia during 1944 


By Davip B. REecER,* Memper A.I.M.E. 


WIDESPREAD wildcatting for new supplies 
of natural gas and the beginning of 
importation from the southwest character- 
ized the petroleum industry of West 


Virginia during 1944. Within the state, 


drilling for oil did not increase but more 
gas wells were completed than in any 
previous year since 1937. Out of 4o wild- 
cats drilled there were 25 gas discoveries 
and rs dry holes. No commercial oil was 
found in the 40 wells. 


TABLE 1.—Production 


from trade journals and other reporting 
services, shows that 918 new wells were 
drilled, resulting in 71 oil wells with 
613 bbl. of daily new production; 577 
gas wells with 305,372,000 cu. ft. of daily 
open flow, and 142 dry holes. Also, 107 
old wells were drilled to deeper sands, with 
22 bbl. and 12,327,000 cu. ft. of added 
production. On the new wells the oil 
average was 8.6 bbl. per well per day, and 
the gas average was 529,241 cu. ft. per 


Statistics, West Virginia 


Supeemenes ee Se 


Gas 


Average Gas 
per Well per 
Day, Cu. Ft. 


Average Oil 
per We 
Daily, Bbl. 


Millions Cu. 
Ft. Produced 


Number 
of Wells 


Oil 
Period 
Number Bbl. 
of Wells Produced 
To end OL, LOAM sc sje gure « 427,756,000 
During 1043......--+++- 17,051 3,349,0009 
WOucIng LOAA jis ects 'e ees ot 16,622 3,009,000 


7,551,838 
223,787% 
200,000° 


43,848 
37,225 


14,309 
14,720 


U.S. Bureau of Mines, final figures. 
b Oil Weekly, estimate. 
¢ Author’s estimate. 


The proved limits of several oil pools 
were slightly extended by marginal drilling, 
resulting in 1300 acres of new oil territory, 

although no distinctly new pools were 
found. At least four new gas pools were 
assuredly discovered and various successful 
wildcats indicate future pools or wide 
extensions. The new proved gas territory, 
in definite new pools and definite exten. 
sions, is about 34,000 acres. A considerable 
net decline of proved oil has occurred and 
' probably a slight decline of proved gas 
reserves. 
The account of operations, as gathered 


Ss 
Manuscript received at the office of the 


Institute March 23, 1945. 
* Consulting Geologist, Morgantown, West 


) Virginia. 


well per day. On new wells the ratio of 
dry holes to completions was 15.47 per 
cent. On deeper drilling the ratio of 
failures was 19.63 per cent. 

Production of oil for the year was 
estimated by the Oil Weekly as 3,069,000 
bbl., as compared with 3,349,000 bbl. in 
1943. 

Production of natural gas for the year is 
estimated by the author as 200,000,- 
000,000 cu. ft., as compared with the 
U. S. Bureau of Mines final figures of 
223,789,000,000 cu. ft.J in 1943. 


+ The Public Service Commission of West 
Virginia reports (by letter) 248,1 51,649,000 cu. 
ft. Its estimate of 1944 production is the same 
as that of the author. 
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TABLE 2.—New Pools and Extensions . 


Wells, Initial Production and Proved Territory 7 
Bait 
i Gas Ti 
Pool (Oil or Gas), ae | ing, 
County and Period End 
Producing Sand Dry Proved 
No. Avg. - | Avg. | Holes Acres 
Wells | Bbl. per} No. Mcf. per RP. 
Well per| Wells | Well per Tha: 
Day Day 
Overfeld (gas) Barbour—} Before 1944 ° 24 5 2 4,400 
Ben.¢ During 1944 to) 8 378 »410 fe) 100 
Total to) 32 502 2 4,500 
Anthony Fork (oil) Brax- | Before 1944 8 12 I 5 400 
ton—Salt During 1944 I 40 ts) I 100 
Total C) 19 I 6 500 
Sycamore (oil) Calhoun— | Before 1944 54 15.3 7 350 2 1,700 
Bei. During 1944 5 8.8 2 ° 300 
Total 59 14.4 9 350 2 2,000 
Morocco (gas) Clay—J| Before 1944 (0) II 2 1,000 
B.Lm., B. I. During 1944 ° I 480 ° 100 
Total ts) 12 2 1,100 
Reed Fork (oil) Clay—J] Before 1944 96? ? ? ? 1,300 
B.I. During 1944 6 4.7 ° ce) te) 
Total 102? ? : ?. 1,300 
Villa Nova (gas) Braxton | Before 1944 2 50 104 477 40 19,000 
and ena Blue | During 1944 ° 29 389 3 2,000 
Total 2 50 133 455 43 21,000 
Wade Pork ( (Gas), Clay— Before 1944 2 6 15 450 5 3,500 
Salt, Knr., B. During 1944 ° I 186 I re) 
Total 2 6 16 426 6 3,500 
Charleston gas field (ex- | Before 1944 I I50 O15 1,437?| 76 140,000 
cluding Higginbotham | During 1044 (7) °o 18 1,439 7 oO 
Run oil pool and Rocky| Total I I50 933 1,437?| 83 140,000 
Fork gas pool). Jack- 
son, Kanawha and 
Putnam—Oriskany 
Leroy (oil) prremenied We Before 1944 6 27.8 I 2 600 
During 1044 I 15 ° ° ° 
Total 7 26.1 I 2 600 
wees ety pee eo Before 1944 ° 13 385 I ,000 
awha—B; During 1944 to) 13 335 te) 1,500 
Weir, Be. Total te) 26 375 I 2,500 
Ei htmile Fork ne) Before 1944 ° “| 473 ° 300 
anawha—Sq., Be. During 1944 ° 4 I 300 
Total to) II 473 I 600 
Fry (gas, new) SEAS Before 1944 ° ° oO ° 
awha—Salt, B. I During 1944 ° 7 705 I 600 
Total ° 7 705 I 600 
Rocky Fork (gas) Kan-| Before 1944 ° 14 578 2 
pe aand Putnam—B., | During 1944 ° 10 461 5 
I Total te) 24 539 7 
Witchers Creek as) | Before 1944 ° 4 ? ° 
Kanawha—B. I., (eas) During 1944 to) 5 ? to) 
‘ Total ° 9 ? Co) 
Bradyville (gas) Lin- | Before 1944 7) 12 421 ° 
eee ae .» B. I.,| During 1944 to) 24 358 fe) 
Be., B. Sh. Total te) 36 397 ° 
Griffithsville (oil) Lin- | Before 1944 | 410? ? ? ? ? 
coln—Be. . During 1944 3 4.3 ° I 
Total 413? ? ? ? ? 
Spurlockville (gas) Lin- | Before 1944 ra) 79+ 400 6 
coln—Be., B. During 1944 I 10 29 292 I 
Total I 10 ro8+ 388 7 
Holden (eae. -20%7) Before 1944 ° ° , re) 
Logan—B. Lm. During 1944 (7) 3 550 ° 
: f Total ° 3 550 ° 
Swiss (gas, new) Nich-| Before 1944 to) I ta) 
olas—B. Lm., B. I, During 1944 ° 7 526 ° 
: Total ° 8 526 ° 
Heizer (gas) Putnam— | Before 1944 (0) 6 685 7 
B. Lm, During 1944 ° 2 375 4 
Total () 8 II 


* Abbreviations as follows: Ball., Balltown; Ben., Benson; Be., Berea; B.I., Big Injun; B.Lm., Big Lime; 
Blue M., Blue Monday; B.Sh. Brown Shale; sth, Fifth; 50- £t., Fifty-foot; 4th, Fou eh Gord., Gordon; ae 
Gordon ‘Stray; Knr., Keener; M Max., Maxton; Pr; Princeton; Ril., Riley; Sec.C, R., Second Cow Run; Es 
Squaw; S.G., Stony Gap. 
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TABLE 2.—(Continued) 
Wells, Initial Production and Proved Territory 
Pool (Oil or Gas), Oil Gas Balk 
County and Period ing 
Producing Sand End 
Ave. Ave. Dry Proved at 
No. | Bbl. per! No. Mcf. per Avg. | Holes Acres 1944 
Welis | Well per| Wells | Well per| B:P+» 
Day Day Lbs. 
Trace Fork (gas) Put-| Before 1944 ‘t 5 I 
ves BS m., pUimieg 1942 (0) . eS by as é ee cs 
Bre or, e, ota t I ‘ 
Rock Creek (gas, new) | Before 1944 ; 45 a 50 482 5 24,000 9 
Raleigh— Max. Soe am fo) 2 2,015 573 ° 200 
‘ota ° 2 
Slab Fork (gas) Raleigh—| Before 1944 oO I5 7388 Ae . 2 bos : 
S. G., Max., B. Lm. Eyes 044 (3) 4 341 527 5 1,100 
ota o I 
Lost Run (gas), Taylor— | Before 1944 I 10 a oe aah ee ; 506 : 
» 8B. 1. sci ne aad (a) I 26 195 rf 100 
ota’ I 10 12 22 2 
Evergreen (gas) Upshur | Before 1944 (0) AS ios ae 4 5 ae = 
—Weir, Gord., 4th, During 19044 to) 17 282 471 8 6,000 
sth, Ball., Ril., Ben. Total fo) 62 430 515 22 11,000 7 
Lorentz (gas), Upshur—!} Before 1944 fo) 34 394 |1,192 4 4,000 
50 ft., Gord., 5th., Ben. Pe te) 13 288 |1,267 6 2,000 
ota. fo) 6 ¥,21 
Rock Cave (gas), Upshur | Before 1944 ° pu nae 584 oF aks 5 
—B. I., Sa., G. Stray, During 1944 (0) ' 122 680 2 600 
Gord., sth, Ril., Ben. Total fe) 34 388 596 6 4,800 2 
Crum (gas), Wayne— | Before 1944 I 2 13 1,549 436 4 4,000 
Salt, B. Lm., B. I., B During 1944 (0) 24 319 425 (0) 2,500 
Sh. “ Total i 2 37 626 433 4 6,500 4 
Ogdin (oil) Wood—Sec. | Before 1944 35? 23.4? 1? 134? 280? 3? 1,600 
Gk, Be: During 1944 2 17.5 3 Teg Ez 800 4 300 
. Total 37? 23.0 4? 1,021? 540? 7? I,900 8 
Glen Morrison (gas) | Before 1944 ° 321 A441 I 3,000 
Wyoming—Pr., B. Lm. During 1944 (0) I 158 (0) (0) 
: : Total () 9 301 A4I I 3,000 Co) 
Pineville (gas), Wyo-| Before 1944 fo) 12 1,007 643 I 4,500 
ming—Pr., Max., During 1944 (0) 17 5901 617 to) 7,200 
iLm., Be. Total ° 29 704 628 I 10,700 I2 


a el en es ee ee ea Ten RE 
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GENERAL STATE OF INDUSTRY 


Leasing of wildcat acreage was extremely 
active. The total land of all classes under 


lease may approximate 6,000,000 acres. 


Taking into consideration completions, 
abandonments and corrected figures or 
estimates, Table 1 shows cumulative and 
late annual statistics. 


New Poors AND EXTENSIONS 
Table 2 shows the principal areas of 


4 drilling activity during 1944. In addition 


to these new or active areas considerable 


~ routine drilling was done in numerous other 


pools, and in areas where pool boundaries 


~ can hardly be defined. 


eh iu enti. etl See 


SUMMARY OF EXPLORATIONS 


Table 3 gives a summary of important 
wildcat or exploratory wells drilled during 


. 


1944, together with some others that have 
gone to unusual depths in old fields. 


DEVELOPMENT IN ORISKANY AND OTHER 
DEEP SANDS 


Drilling to the deep Oriskany sand 
(L. Dev.) continued to decline in 1944, 
the total count showing 40 tests, of which 
20 had commercial gas and one a small 
amount of oil. Of the productive wells 19 
were in the Charleston gas field, including 
a large-volume outpost in Elk District, 
Kanawha County, that may represent a 
distinctly new pool unless the intervening 
s-mile gap should prove productive. 
Outside of the Charleston field, two dry 
tests were made in Boone and two in 
Hancock. One small gas well was com- 
pleted in Lewis. Preston, Putnam and 
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Raleigh each had one dry hole. In ‘Tucker 
County a gas well with heavy rock pressure 
was completed and may bring into pro- 
duction the huge Blackwater anticline, 
where there is a very large closed dome. 
In Wayne County two tests were dry in the 
Oriskany, and in Wood there were five 
failures. (For completed Oriskany wildcats 
see Table 3). 

In the Charleston field, as summarized 
in Table 4, drilling was perfunctory, 
although the possibility of various exten- 
sions still exists. The total production in 
this field has been about 600 billion cu. ft., 
of which about 44 billion were taken out 
in 1944. 

Three wells were drilled to the Newburg 


TABLE 4.—Oriskany Sand Wells, Jackson and Kanawha Counties and Adjacent Part 


OIL AND GAS DEVELOPMENT IN WEST VIRGINIA DURING 1944 


DEVELOPMENT IN THE BiG LIME 


Important development occurred in the 
Big Lime, or Greenbrier (L. Mis.), in 
southern West Virginia. Pool extensions 
occurred in Kanawha, Lincoln, Putnam, 
Raleigh, Wayne and Wyoming; and new 
pools were opened in Logan and Nicholas 


Counties. This formation presently offers — 


the best hope of substantial quantities of 
new gas, because its known or probable 
porous area includes a million or more acres 
where little drilling has been done. 


OPERATING TECHNOLOGY 


In addition to routine production 


methods, secondary recovery of oil by 


of Putnam County, West Virginia 


Completed before 1944 


Completed in 1944 


Ieee ea Gas Wells 
agisteria’ 
District ae Sa ee Dey Nee 
Num- Oris- | ber of 
oo = Kags kany Wells 
Jackson County: 
(SHAE. irs avane ee 3 820 ° 
Ravenswood..... 61 289,089 fe} 70 
DICW deed stan 233 | 1,226,759] II 244 
Washington..... 64 453,416] 10 74 
PEOCRL Sh ietars losis. 361 | 1,970,093} 30 3901 
Kanawha County: 
Big Sandy....... te) te) I 
Cabin Creek..... 0 ° 3 
Charleston...... I 88 ° 
Blu nathudielnie ie aja 92 376,211]; 13 10 
"ore bengs foe ° 3) I 
OUGOR wn aieiate as ° 4,304 5 I4 
Malden......... 35 73,181 5 40 
POCA... eerie eens 373 | 2,482,480 8 381 
Union........... 25 4,933 5 30 
Washington..... I 254 3 
ROCRAs ac talece sats 536 | 2,941,460] 44 580 
Putnam County: 
WPI: cee Rete 18 29,769 2 20 
Grand Total......... 915 | 4,941,322] 76 991 


sand (Sil.), one of which, in Boone, was 
dry. The others are in Wayne, one of which 
extends southwestward for 114 miles, the 
Butler district producing area. One well in 
Boone reached the ‘‘Clinton,” or White 
Medina (Sil.), but was dry. 


Number of 
Total Wells 
Gas Wells Number | Drilling or 
Dry | Total of Com- Unre- 
in Num-| Pleted ported 
Php Gace A ee a of | Wells J oe! 
er 0 , any ells 
Wells | V% Ft. 
I 2,500 ° I 4 I 
5 7,157 I 6 76 4 
6 | 12,703 3 9 253 2 
I 862 I 2 76 I 
13 | 23,222 5 18 409 8 
° te) ° ° I ° 
°o to) I I 4 ° 
ts) to) te) ° I ° 
I 10,000 I 2 107 o 
° Ca) 7) ° I ° 
2 408 o 2 16 I 
a) 0 ° () 40 ts) 
oO ‘o ro) ° 381 2 
1,286 co) I 31 L 
° ° ° to) 4 ° 
4 |11,6904 2 6 586 4 
I 1,186 oO I 2I C0) 
18 | 36,102 7 |? 2s 1,016 12 


gas or gas-air injection, and the acidization 
of lime formations for increased oil and 
gas continued to have good results. One 
water-flood recovery project was started. 
Storage of natural gas in depleted pools 
near trunk pipe lines or heavy consuming 
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centers has become a standard practice 
with the larger utilities. 


Pipe Lines, ComprEssoR STATIONS 
AND MARKETS 


As of Oct. 30, 1944, Tennessee Gas and 
Transmission Co. completed its gas trans- 
mission line from Texas to Cornwell 
Station, Kanawha County, W. Va., and 
immediately began delivery of about 
200,000,000 cu. ft. daily. At Kenova, 
W. Va., the output divides, approximately 
50,000,000 cu. ft. going northward into 
Ohio and the remaining 150,000,000--cu. 
ft. continuing eastward to Cornwell through 
a newly completed 18-in., 72-mile line. 
From Cornwell the gas goes northward 
through lines of Hope Natural Gas Co. 
to Hastings Station, Wetzel County. 
From Hastings, Hope built 18 miles of 
1234 in. o.d. line to the Pennsylvania 
border where it connects with a similar 
line of New York State Gas Corporation 
for transmission northeastward. To carry 
the added load, Hope installed at Cornwell 
a 1000-hp. gas-driven compressor, and at 
Hastings 4000 hp. of steam-driven com- 
pressors and a 100,000-lb. per hr., steam 


: boiler. This new supply of gas largely takes - 


care of lowered Appalachian production 
and increased demand. 

During the year, also, Hope rebuilt its 
‘Bridgeport Station, Harrison County, 
after its almost total destruction in the 
‘unprecedented June tornado. It also 
installed a diethylene glycol dehydration 
‘plant, of 35,000,000 cu. ft. capacity and 
500 lb. pressure, at Bridgeport, and a 
similar plant of 60,000,000 cu. ft. capacity 
at Cornwell. 

At Auburn, Ritchie County, Carnegie 
‘Natural Gas Co. built an 80-hp. gas- 
driven compressor. In Kanawha County, 
‘Columbian Carbon Co. formed a new 
_600-hp. compressor at Rocky Fork by 
“moving “to this point one 300-hp. unit 
from Grapevine station and another 
3g unit from Aarons Fork station. 


a 
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In Boone County, Owens, Libbey-Owens 
Gas Department added one 4oo-hp. unit 
to its Brushton station. 

In Clay County, United Fuel Gas Co. 
installed a gas-repressuring project in the 
Grannys Creek oil pool, and in Kanawha 
County started a small-scale water-flooding 
project in the Blue Creek oil field. In the 
same region it built several miles of 1o0-in. 
gas line from Cobb station, Kanawha 
County, to Lewis station, Roane County. 
In Mingo County it built a 165-hp. com- 
pressor near Breeden. 

In Wyoming County, Godfrey L. Cabot, 
Inc. completed installation of two 300-hp. 
compressors near Lester. In the same region 
this company built 18.5 miles of 6-in. gas 
line from the Pineville pool of Wyoming 
County to the Slab Fork pool of Raleigh. 


Ort AND GAS PRICES 


The posted price of oil remained at 
$2.59 per bbl. through the year, but on 
Aug. 1 a subsidy of $0.75 per bbl., to be 
paid by Defense Supplies Corporation, 
became effective on West Virginia oil. 
No appreciable stimulation of production 
has resulted, because the operators still 
consider the $3.34 per bbl. total return too 
low to justify exploration. 

Figures are not yet available for the 
price of gas at the well mouth in 1944, 
but the U. S. Bureau of Mines figure of 
12.3 cents per tooo cu. ft. in 1943 is an 
advance of 0.1 cent over 1942. 


CouNTY SUMMARY 


Table 5 shows by counties the new 
development in West Virginia during 1944. 
This information is compiled from all 
available sources, including trade journals, 
the West Virginia Department of Mines, 
the West Virginia Geological Survey, the 
special plat service offered by Veleair | 
C. Smith Management, and from private 
reports. 

The various reports do not altogether 
agree, but Table 5 attempts to reflect a 
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careful history of every well that was Gas Co.; Mr. H. L. Applegate; Columbiaul 
completed in West Virginia during 1944. Carbon Co., Mr. R. B. Anderson; Godfrey 

According to the Department of Mines, L. Cabot, Inc., Mr. H. J. Simmons, Jr.; 
ro1g permits to drill were issued, as Hope Natural Gas Co., Mr. J. A. Clark; 


compared with 878 in 1943. Owens, Libbey-Owens Gas Dept., Mr. A 
TABLE 5.—Summary of New Development in West Virginia during 1944 
New Wells Wells Drilled to Deeper Sands 
Oil Wells Gas Wells Production 
Count a 
4 ee Dry ane Oil Dry 
er oO E , H ero il, Holes 
Wells | Num-| Bol. | Num ly Cu. Ft. oles | Wells | Bbi. | G25,M 
Wells ay | Wells | P& Day Bay per Day 
y 
Barbour, fas steele vce 3 see 8 ts) ° 8 2,826 to) ° te) °o i) 
Boonen sate etree cite 65 3 36 53 37,000 5 4 ° 935 ° 
Braxtovaeiices (tt bert tee 18 az 40 8 3,940 7 I C3) ° I 
BrOOKG Sais,» tuetare aie'a ete eelathe 5 I 10 ° to) to) 4 9 to) ce) 
Cabellene. 6 tr leben teller te 4 ° 0 3 449 ° I ° 158 co) 
Calhoun sai mes soe kneerecias 48 8 52 31 14,209 5 4 te) 736 fe) 
(OES ari ee ae pelea een 52 6 28 37 14,188 8 I 9) 262 to) 
Moddridge sini. gpd eek oe I4 to) to) 6 1,193 2 5 re) 540 I 
Ra yettentecrn ck otha ncrcle I (0) °o o oO I ro) °o (9) oO 
Gilmer piri c Sots ote 64 4 35 36 21,431 7 14 2 2.215 3 
Hancock: tte amee Now sane 2 (7) (a) I 100 I ts) (9) to) rs) 
Harrisontn urieee wre II 2 4 3 363 I 5 ts) 646 te) 
gackeas By Ae Sia e peeeee oe e 23 I 15 I4 23,429 4 2 ° ° 2 
anawha 98 3 5I 74 37,225 7 9 6 749 5 
GE WIS Ss au tdhetosee iain eten 18 re) te) 4 598 6 6 oO 199 2 
EAnColy eine fence ae 103 4 23 74 20,517 I 23 (a) 3,592 I 
Osan iy Woe dies cies | cole Ty o to) 15 12,115 2 ° ° ° to) 
Marion: chistes ttt hin oats 12 I 15 4 530 2 5 ° 255 ° 
Marsalis ces mime ycctheces 12 (0) (a) 6 3,760 4 2 fe) 3Il te) 
Manon stove tere na catator I ° ° te) ° I ° ° ° 7) 
Mangan aeiae ie eaten 12 I 12 5 1,007 2 2 ° ° 2 
MOON Saliaet cette ais arts e ale 9 (0) (0) 2 466 2 4 fe) 210 I 
Nicholéeeireres, jee. Met cien 7 te) ° 7 15,738 ° 3) to) ts) ° 
RG tists Coke a wtehe ace a ae I 0 ° ° ) I ° Ce) to) ‘Oo 
Pleasants...,. Wet Rarer Io 2 12 5 3,161 iS fe) (a) ° ts) 
Prestotines pink cht: Ah aes I to) te) to) ° I ° ° ° ° 
Pitadarene eae rere 39 to) te) 24 21,877 10 4 fo) 551 I 
aI GL Water fete cscor ie tole ss int ie 16 te) to) 8 5,978 8 7) fs) ° ° 
RITCHIE; echt bicka c is Ree eee hs 35 5 19 19 4,123 7 3 t) 338 I 
RGEHE. cry bc th aed dS overeat ks 18 II 49 5 2,670 2 °o (0) i) ce) 
WAVIOLi EINE teins tae 8 (0) to) if 7,130 2 I fe) 66 oO 
ALAGOULOT ratcvne a taste serie terecid I ° ta) I 120 re) to) t) oO ° 
let caw Aran Kins caine 7 I 8 3 521 2 I te) 100 oO 
Upshur 48 (7) (0) 33 8,568 14 rd () 93 oO 
AYDEN aio. cs Vast cota 49 I 3 45 13,631 z ° oO; ° ° 
Weetzelm.aisiebiee ds le hein 20 5 113 9 1,479 3 2 ° 273 I 
ph Reh vars ane SE ORE ORT Ire 12 2 30 4 3,607 3 3 5 98 0 
WOOG sci. sini nide teen ene 28 9 58 5 7,482 14 re) te) te) ° 
Vy OMAN iors ty cis ere eee bce 21 oO (0) 20 13,851 I ° ° ° ° 
State Lopal:), siacostes seh si GOES. 71" 17k 613 577 305,372 | 142 | 107 | 22 12,327 21 
ACKNOWLEDGMENTS H. McClain; Pittsburgh and West Virginia 


The writer is glad to acknowledge Gas Co., Mr. J. H. Newlon; Veleair C. 
helpful information through the year from Smith Management, Mr. John Galpin; 
the following organizations and indi- ‘Tri-State Oil and Gas Co., Mr. H. P. 
viduals: West Virginia Department of McGinnis; United Carbon Co., Mr. I. 
Mines, Miss Marie Griffith; West Virginia G. Grettum; United Fuel Gas Co., Mr. 
Geological Survey, Mr. R. C. Tucker; J. L. Steward; West Virginia Gas. Corp... 
Public Service Commission of West Vir- Mr. J. E. Billingsley. Miss Mary C. 
ginia, Mr. H. J. Wagner; U. S. Bureau Bollinger, secretary to the author, handled 
of Mines, Mr. F.S. Lott; Carnegie Natural many of the statistics on production. 


Production in Arabia and Bahrein in 1944 with Summary of 
Operations Since 1940 


By James Terry Duce,* Memper A.I.M.E. 


THE gross production on the Island 
of Bahrein during 1944 was approximately 
6,700,000 U. S. bbl. No additional wells 


were drilled in the field during the year, 


but a number that were plugged off during 
the critical days of the war were brought 
back on production. This work is con- 
tinuing. The construction of the extension 
of the refining plant was continued during 
the year and the new crude still was started 
in November. 

In Arabia, the production for the year 
1940 was 5,074,838 U. S. bbl. Four wells 
were completed it Dammam field and 
all were commercial producers. Production 
for 1941 was 4,310,110 U. S. bbl. Seven 
more commercial producing wells were 
completed in Dammam field, and Well No. 


‘rt at Abgaiq was completed at 6180 ft. 
and was also a commercial producer. 
In 1942 production was 4,530,492 U. S: 


bbl. Abqaiq No. 2 was drilled to 5785 ft. but 
was left standing because of mechanical 
difficulty. The 1943 production was 4,868,- 


Manuscript received at the office of the 
Institute April 12, 1945. 

* Director and Vice-President, 
American Oil Co. 
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184 with one well drilled, Abqaiq No. 3 
completed at 6488 ft. and a commercial 
producer. 

Total production in Arabia for the year 
1944 was around 7,800,000 U. S. bbl. and 
at the close of the year was running at 
approximately 40,000 bbl. per day. The 
small refinery, built in 1939, at Ras 
Tanura was in operation in the fall and 
a new refinery is being constructed. Only 
three wells were completed during the 
year—the El Jauf well in Northern 
Arabia (completed at 10,974 ft.) which 
did not bring in commercial production 
and Wells No. 4 (completed at 6270 ft.) 
and No. 5 at Abqaiq (completed at 6751 
ft.), which were brought in as substantial 
commercial producers. Production for the 
year was entirely from the Dammam field. 
In this field, some of the wells that had 
been plugged off early in the war were 
brought back in production and this work 
is continuing. At the close of the year, one 
well was drilling in the Abqaiq field and 
an additional well was drilling at Qatif, the 
latter being a wildcat. Neither of the wells 
in question had reached producing horizons 
on the first of January. 


Petroleum Activities in Brazil in 1944 


By S. Frors ABREU* 


OFFICIAL daily output of the Reconcavo 
(Bahia) oil fields, which amounted to 300 
bbl., increased by the end of 1944 to 
500 bbl. The new productive wells are in 
the district of Candeias. This figure is 
expected to further increase during 1945. 

The Itatig Company, which had drilled 
five wildcats in the state of Sergipe, 
stopped in 1944, but intends to resume 
work during the current year, or as soon 
as the war is over, in order to try the 
Cretaceous areas around its salt deposits. 

Several concessions applied for in the 
states of Sao Paulo, Parana and Santa 
Catarina were favorably considered by the 
Conselho Nacional de Petroleo, which is 
interested in fostering prospecting activities 
in the country. 

Several national groups are interested 
in exploring the federal gas field of Aratu 
(Bahia), a proposal having been made to 
use the gas in the manufacture of Portland 
cement. 

Undoubtedly the most important fact 
in the 1944 activities was the visit by two 
outstanding petroleum geologists, who 
had the opportunity to examine some of 
the principal areas and reported their 
opinions to the Brazilian Government. 

By special courtesy of the U. S. Govern- 
ment, Mr. E. DeGolyer spent a few weeks 
inspecting the gas and oil fields of the 
so-called “‘Reconcavo”’ of Bahia (a large 
tract surrounding All Saints Bay, on 
whose shore lies the city of Salvador) 
Later he exchanged ideas with Colonel 

Manuscript received at the office of the 
Institute April 13, 1945. 


* Instituto Nacional de Technologia, Rio de 
Janeiro, Brazil. 


-not adequate. The old Government policy 
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Jodo Carlos Barreto, President of the 
Conselho Nacional de Petroleo, as to. 
the most adequate measures to develop 
production. a | 

Considering the oil problem in the 
southern part of Brazil, in the sedimentary 
belt including formations from the De 
vonian to the Triassic, Mr. DeGolyer 
suggested a visit there by Mr. Lewis 
MacNaughton. 

The latter traveled during the months 
of June, July and August, accompanied 
by Brazilian geologists Avelino de Oliveira 
Vice-president of the Conselho Nacional 
de Petroleo, Pedro Moura, Annibal Bastos, 
Burdot Dutra and J. Felicissimo, and 
verified the actual possibilities of the 
region, thus confirming the opinion of 
Pedro Moura, Avelino de Oliveira and 
Froes Abreu as to the advisability of 
thoroughly prospecting the south of 
Brazil. 2 | 

It is to be hoped that on the recom-— 
mendation of these proficient American 
experts the Brazilian Government will 
take the necessary measures to carry? 
out a complete search of such areas, which 
hitherto have been unsuccessfully drilled 
because knowledge of the structure was 


of monopolistic essence has now given way 
to the more enlightened tendency of 
reconciling official action with private 
enterprise, which should in no way be 
curbed but rather encouraged. Such trend 
is heartily welcomed by financiers and 
technicians alike, who realize how indis- 
pensable is the cooperation of private 
capital, both national and foreign, in 


S. FROES ABREU 


any scheme seeking large-scale production 
of basic commodities such as petroleum, 
iron and steel or fertilizers. 

At the recent Economic Conference held 
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per cent in mining enterprises, is a good 
step toward a liberal policy, which will 
open good opportunities for foreigners in 
Brazilian business. 


ALAGOINHAS 
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Fic. 1.—O1t FIELDS, RECONCAVO AREA, STATE OF BAHIA, BRAZIL, 1945. 


in Sdo Paulo the idea was raised of a 
special code for investment of foreign 
capital, regulating the benefits on capital 
with a view to common interests of native 
and foreign investors. 

- Decree No. 6230, of Jan. 29, 1944, 
allowing foreign investment up to 50 


te 


All who have studied the oil possibilities 
in Brazil have arrived at favorable con- 
clusions provided a complete and syste- 
matic plan of survey is laid out and followed 
and disorderly wildcatting is avoided. 

Scattered and uncoordinated search 
cannot lead to good results except by 
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sheer luck, which cannot be reckoned 
with. Lack of knowledge of subsurface 


conditions in all supposed petroliferous- 


areas is the general rule in Brazil, where 
the number of wells drilled is insignificant. 
During 1944 only the Government was 
active in drilling and it concentrated 
its attention on the ‘“Reconcavo” of 
Bahia. Throughout the national territory 
not a single well was drilled by private 
parties. Acre and Lower Amazon regions 
remained untouched, also the Atlantic 
coast line north of Bahia. In the state of 
Piaui the Servico de Fomento da Producao 
Mineral drilled a deep hole in a search for 
coal in the lower Carboniferous (West- 
phalian). It struck sulphydric water and 
vestiges of Carboniferous flora. In South 
Brazil geological surveys were made, 
and private parties applied for authoriza- 
tion for exploration in the states of Sao 
Paulo, Parana and Santa Catarina. 

Considerable attention had been given 
to these southern areas before Mr. Mac- 
Naughton’s arrival, but no doubt his 
visit spurred such interest. 


TABLE 1.—Brazilian Oil Production 


Official Calculated 
Year Barrels 
Cubic Meters | Metric Tons 
1940 332 272 2,003 
IO4L 496 406 3,216 
1942 5,285 41332 34,259 
1943 7,656 6,275 48,506 
1944 9,148 7,408 960 


57, 
or 161 per day 


Among others, Froes Abreu has studied 
the superficial indications found in sand- 
stones of Botucatu (state of Sao Paulo), 
in the Triassic of Rio do Rasto, in Carbonif- 
erous sandstones of Tubarao-Itarare, and 
in the basic eruptives covering wide areas 
in southern Brazil. 

In a communication to the Academia 
Brasileira de Ciencias, Prof. Fernando 
de Almeida of the Sio Paulo University 


PETROLEUM ACTIVITIES IN BRAZIL IN 1944 


announced this year the discovery of 
formations of the Itarare series (glacial 
facies of the Carboniferous) in the territory 
of Ponta Pora, south of the state of Matto 
Grosso. This new contribution to the 
knowledge of the petroleum geology in 
south Brazil extends the possibility of 
petroliferous areas farther westward. 

Modern geochemical technique, if ap- 
plied to certain areas of Brazil where 
superficial indications of bitumen and 
small gas seepages are known, might bring 
important guidance to the always delicate 
problem of well locations. Froes Abreu 


suggested to the Government a test of such _ 


technique, which might bear very impor- 
tant results provided it was applied in 
conjunction with adequate structural stud- 
ies. Until a few years ago, in Brazil all work 
on petroleum was kept under strict secrecy, 


without disclosures, even to technicians, | 


that might incite new researches. 

Decree No. 6230, and other alterations 
to the Mining Code now being considered 
by the Conselho Nacional de Petroleo, 
aim at making it easier for those who will 
be willing to contribute to the development 
of oil exploration in Brazil, and offer them 
greater guarantee, and point to an era of 
large prospecting activity ahead. 

During 1944 no progress was made in 
distillation of oil shale. The plants already 
working maintained the same trend. Guarei 
plant, dealing with bituminous sandstones 
in the S.E. of Sado Paulo (Municipality 
of Guarei), kept its daily output of 25 bbl. 


Anticipating difficulty when imports of 


gasoline, kerosine and diesel oil will be 
possible, the company started extraction 
of bitumen from the sandstone by a process 
employing hot water and soda ash, and has 
already produced substantial quantities, 
which are readily absorbed by the local 
market. The deposits are lenses of more 
than one million tons of bituminous sand- 


stone containing 5 to 12 per cent bitumen > 


with 30 per cent asphaltene and 70 per cent 
petrolene. 
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A small plant of an experimental type is 
working in S. Matheus, state of Parana, 
using black oil shale of the Iraty formation. 
Its output is only 2 to 3 bbl. per day, and 
the crude oil redistilled yields gasoline, 
kerosine, diesel oil and mazout, all con- 
sumed locally. . 

An area in the basaltic plateau in 
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Santa Catarina showing seepages of a 
black asphaltic oil in a cracked melaphyre 
deserves special attention. This oil possibly 
originates from layers of Botucatu or 
Piramboia sandstone, which in Sao Paulo 
shows great masses of bitumen in the out- 
crop, but in Santa Catarina is covered by a 
thick sheet of melaphyre. 


Petroleum Developments in Canada, 1942-1944 
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DuriInGc the war years the drilling 
activity in Canada has been steadily 
increasing and still further increase is 
expected in 1945. The production of oil, 
which in the past has come largely from 
the Turner Valley field in Alberta, shows 
a decline since 1942, the peak year. New 
discoveries made in 1944, however, give 
promise of replacing the decrease from 
Turner Valley where the crude-oil produc- 
tion in 1944 was nearly 1,800,000 bbl. 
less than in 1942, but with an increase of 
145,000 bbl. in natural gasoline, a product 
of great value to the war effort. A very 
considerable part of the decline in Alberta 
has been offset by new production of more 
than a million barrels in 1944 from the 
Norman Wells field, in the Mackenzie 
River area of the Northwest Territories. 
It should not be forgotten, however, that 
this is largely due to the Canol develop- 
ment, a war project, the future of which 
is dependent on many factors not connected 
with an ordinary commercial operation. 

The year 1944 has been the best in new 
discoveries in Alberta for all time. The 
discovery of a new deep field at Jumping- 
pound, 20 miles west of Calgary, with the 
hope of a type of product similar to that of 
Turner Valley is the culmination of many 
years of effort to interpret the subsurface 
structures in relation to the complicated 
surface foothills faulting and folding. In 
this case the subsurface structure on the 
Paleozoic limestone was inferred from 
geological investigations but precisely 
defined by seismograph. In addition to 


Manuscript received at the office of the 
Institute April 12, 1945. 

* Geologist for the Oil Controller, Canada 
Department of Munitions and Supply, Ottawa, 
Ont., Canada. 
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Jumpingpound the discovery of oil of 
34.5° gravity at a depth of less than 
sooo ft. in the Devonian of the Plains 
at Princess, 125 miles east of Calgary, is 
of great significance since this is the first’ 
substantial production from the Devonian 
in Alberta, although previously some oi 
had been obtained at two places from the 
Devonian in the foothills. The effect of 

this discovery is already apparent in the 
number of wells now drilling to the 
Devonian in the southern Plains. 

In southern Alberta a new producing 
area has been found in a Lower Cretaceous 
sand at Barnwell, a few miles west of 
Taber. Also, at Conrad, 20 miles southeast 
of Taber, an important new discovery has 
been made at a depth of about 3000 ft 
in a sand in Jurassic shales, in a strati- 
graphic trap on the northeast flank o 
the Sweetgrass arch. 

In northeast Central Alberta an impor 
tant extension has been found: in the 
Lloydminster area, where only a few wells 
have so far been drilled. A new well 314 
miles south of the previous producers found | 
a coarser sand at the productive horizon 
and as a result will have an increased 
daily yield. At Blackfoot, 9 miles west o! 
Lloydminster, a new producing area in the 
Lower Cretaceous may have been dis. 
covered at a depth of 2004 ft. At the end 
of 1944 the well was being tested. 

Forty-four unsuccessful wildcat wells 
were drilled in Alberta in 1944. 

The decline of Turner Valley, the major 
producing field, was anticipated at the 
beginning of the war and in an effort to 
offset this and encourage new development 
the Dominion Government put into force 
tax concessions and other measures that 
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judging by the activity in the last few 
years both in exploration and drilling, 
have been highly effective. Also, to offset 
the decline, a Crown Company—Wartime 
Oils—was formed in. 1943 for the loaning 
of money to operators to drill wells on the 
west flank of Turner Valley, on sites that 
were considered marginal in respect to 
economic operations. At the end of 1944 
the contemplated drilling program was 


TABLE 1.—Petroleum Production in Canada 


BARRELS 
Province 1942 1943 1944 
New Brunswick+ 28,080 24,530 22,972 
Ontarioliin. sce 143,845 132,492 125,007 
Albertae........ 10,136,296] 9,674,548] 8,788,845 
N. W. Territories 2,324 266,882] 1,220,324 
Potalite ao ises 10,390,554) 10,098,452] 10,166,208 


2 Bureau of Statistics, Ottawa. 

> Natural Gas Commissioner, Ontario. 

¢ Petroleum and Natural Gas Conservation Board 
Alberta. 


TABLE 2.—Petroleum Production in Alberia 


BARRELS 
Field 1942 1943 1944 
Turner Valley: 

Mh ELIS. oc ccatels 9,621,326] 8,940,198] 7,837,492 
Gas wells....... 74,587 46,465 37,427 
Shallow oil wells 5,802 4,865 3,200 
Natural gasoline 302,216} 461,160] 448,186 

LOtalentsistasvae 10,003,935] 9,452,607| 8,326,314 
Red Coulee....... 10,107 8,928 3,835 
Wainwright....... 14,510 18,136 17,154 
he one Sieuehetins a 506,819 93,258 234,666 
Tabe@e tesla ceryse tea 29,819 88,735 148,604 
iiasramcbeaeee ele 477 2,640 6,206 
Princesse. saccces 10,478 340 13,815 
Contac Aiinisiecters 24,733 
Miscellaneous areas 10,151 9,814 13,338 


sete eee eee 


Tot 32,361 221,851 62,531 
Gaeed Total.. 


4 
10, ary be 9,674,548] 8,788,845 


finished with the successful completion 
of 21 wells out of 22 drilled. The average 
depth of the wells was 7868 ft. and all were 
in the productive area where the yield is 
related to the amount of porosity and 
permeability in the producing Paleozoic 
limestone. The one failure was the result 
of finding inadequate porosity to yield oil. 
The success of the operation under the 
Wartime Oils program may be judged 
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from the production of 50,669 bbl. in 
November 1944; or an average of 1689 bbl. 
a day from 20 wells. \ 

One of the 
activity, stimulated by the war and 
consequent Government concessions, has 
been the renewed search for oil in the 
eastern provinces of Canada; in Gaspé, 
Quebec, in Nova Scotia and in Prince 


Edward Island in the St. Lawrence. This — 


search is being continued and definite 
results ought to be available in 1945. 

The production of petroleum for Canada 
and for Alberta, the major producing 
province, is given in Tables 1 and 2. 


TURNER VALLEY 


Two recent developments in Turner 
Valley are of considerable significance in 


relation to the further expansion of this — 


field. The first of these was the discovery 
by drilling in 1943 that the fault that cuts 
off Turner Valley on the east side extends 


as a low-angle fault under the structure | 


and even on the west flank cuts above 
the Devonian limestone thus eliminating 
the possibility of deeper production in the 
Turner Valley structure, that is above the 
thrust fault. The second was a small 
extension of Turner Valley opened in 1943 
on the east side at the north end of the field. 
This is in a fault block lying in front of the 
main limestone mass and at a considerably 


lower elevation. The relationships seem to | 


indicate that this fault block was cut off 
and depressed after the oil had accumu- 
lated and that the oil in the fault block was 
carried down with it in the faulting adjust- 
ments. In 1944 continued drilling in this 
fault block was disappointing and the size 
of the block, as far as it has been outlined, 
appears to be small. 


In 1944 there has been some extension ~ 


of Turner Valley to the northwest, where 
the structure is a series of fault blocks 


thrust over one another. Any considerable — 


further extension is rather uncertain and 


future drilling will be dependent on the 


interesting features of 


+ 


ate 
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interpretation made as each new well is 
completed. In the south end also the limits 
of the field were more closely defined by a 
well drilled in 1944. Only one further well 
is at present drilling in this area and there 
seems little hope of any further extension. 

The number of successful completions 
in Turner Valley in the past three years 
were as follows: 29 in 1942; 23 in 1943; 38 
in 1944. Wartime Oils sponsored 18 wells 
drilled in Turner Valley in 1944 and of 
these 17 were successful. This accounts for 
the increase in completions for this field 
in 1944. A sharp decrease in the number 


_of completions is anticipated in 1945, 


in that relatively good drilling sites are 
becoming scarce and edge locations are 
somewhat more hazardous. 


JUMPINGPOUND AREA 


Drilling has been done in the Jumping- 
pound area at intervals, but particularly 
since 1926. There is a well-marked faulted 
fold on the surface and most of the past 
drilling was directed toward testing this. 
In 10944, however, the Shell Oil Co. drilled 
a well beginning in the Jumpingpound 
fault plate but passing through it to test 
a fold lying under its eastern edge. As the 


fault that cuts off the Jumpingpound fold 


is considered the structural division be- 


~ tween the foothills and the plains, it will 


be apparent that the well started drilling 


- within the foothills structural belt, but 


that the structure at depth may be con- 
sidered rather as belonging to the Plains. 


It may be, however, that it may not be a 
simple anticlinal fold such as occur farther 
east. 


The Jumpingpound well reached the top 
of the Mississippian limestone at a depth 
of 9618 ft. and was completed at 9947 ft. 
with a flow of gas and light oil. After 
acidization, the well made 13,500 M cu. ft. 


through the tubing and slightly less than 


| 


V7. ae 


100 bbl. of oil (47° to 52° A.P.I.) a day, 
the gravity of the oil being dependent on 
the back pressure. The bottom-hole pres- 
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sure is said to be about 3900 lb. The next 
well will be drilled down the flank in the 
hope of obtaining crude oil as in Turner 
Valley. 


PRINCESS AREA 


Several wells were drilled in the Princess 
area, about 125 miles east of Calgary, 
between 1939 and 1942, and one of these, 
Standard Princess No. 2, obtained some oil 
from the upper part of the Mississippian 
limestone. No success was obtained by 
further operations until 1944, when Prin- 
cess, C.P.R. No. 18-21A (formerly known 
as Princess No. 8), found production of 
34.5° gravity oil in the Devonian at a 
depth of 3965 to 3982 ft. The top of the 
productive zone is 345 ft. below the top 


.of the Devonian and about 50 ft. below 


the top of a limestone that underlies a 
succession of anhydrite beds. The well 
was placed on production on Sept. 17, 
but was not produced steadily because of 
lack of storage facilities. The production 
to the end of October was 5167 bbl. and 
in November and December was 3652 and 
2937 bbl., respectively. 

This discovery has great significance 
and importance, since the Devonian has 
the widest extent in western Canada of all 
the Paleozoic rocks. 


NorMAN WELLS AREA, NORTHWEST 
TERRITORIES 


The development of the Norman Wells 
field, in the Mackenzie River area of the 
Northwest Territories, was part of the 
Canol project inaugurated as a result 
of military necessity in 1942. At the be- 
ginning of operations there were four wells, 
the discovery well of which had been drilled 
in 1920. In 1942, under the Canol project, 
16 more wells were drilled, and because 
the oil in the discovery well came out of 
beds higher than the main reservoir rock, 
a coral reef of Upper Devonian age, 12 
of these wells drilled in 1942 were reworked 
and deepened in 1943. All of these wells 
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were on the northeast bank of Mackenzie and where a well drilled in 1923 had given 

River, including the discovery well. a good oil show, and three are on Goose 
In 1943, in addition to the wells that Island, a low sand bar only partly above 

were reworked, 12 new wells were drilled, high water level, north of Bear Island. 


TABLE 3.—Oil and Gas Production in Alberta and Northwest Territories 


. Total Gas ‘ 
Total Oil Production Number of Oil and/or 
Production, Bbl.c Millions Cu. Ft.¢ Gas Wells 
During | nd of 1944 
Placee 1944 
= 3 
B To End | During | To End Dene = _ a 
§ 8 of 1944 1944 of 1944 9 = 3 2 > 32 
a 2/88] 8 
3 S a 3\es| 3 22 
3 3 g 3|8a| 3 23 
4 al © Ell aad facia sc 
1| ‘Turner Valley. 005 <..008- ou ete 1924] 10,520] 10,000) 73,707,960|8,326,3141) 1,328,377] 40,298 5 255 | 60 
Ob Wabiettas Wc ci ants ap iee.s.c vieb a7 1942 292,266) 148,694? 1 6. |r 
Gl COMPACT Ad as acris oer alan relies 1944 . 24,733) 24,733 3] 3 
4) "Red Coulee 8s. cose ccateet oe 1929 328,731 3,855 0 
Bl Viernaihon es, Scie cb nator Stee 1939 417,813) 234,666 10 | 47 
Oil Pro- elie Dena 
: ure r- 
Feta Lb. per tnt Producing Formation fe Pested 
4 juare 0) ni* 
End of 1944 | 5908 
Number of Depth, 
ells vg. Ft 
Initial | Gravity, = = 
rs gad y 60°F. Name and Age 8 8 g 
2 of 1944 | Weighted «| 2/2 i-| ; 
g 4 Average 8 Ba a 38 ers 2 sé 
4\ 2 | 2. go\2|83| 6s 12| 9 las 
s| 6 Pie 52\|838| sh) 3S E a | ow 
| & aeieS| a) zt |) ae) 2 ia 
1| 254 1 2,000-+-+ 42 Rundle, Mis LS | Por | 7,340) 7,840 i bs AF | Mis | 8,795 
2 Pump 18 | Blairmore equivalent, Crel, S | Por | 3,136/3,176 | 40 | ML| Mis |3,233 
3 Pump 25 Ellis, Jur 8S | Por | 2,965) 2,9708 or ML | Mis | 3,234 
an 
‘ 10 ft. 
4 31 ‘| Blairmore ayairaieah, CreL S | Por | 2,450] 2,482 | 32 T | Mis | 2,765 
5 Pump 14 ‘| Lower Cre, CreL 8S | Por | 1,820) 1,828 | 8 H | Dev | 2,306. 
@ Footnotes to column heads and explanation of symbols are given on page 258. 
1 Includes natural gasoline, 
2 Includes production from Plains Nos. 1 and 2 wells. 
8 Discovery 7 
4 Field now abandoned. 
of which 11 were producers. Four of these In 1944, 30 wells were drilled in the 


are on the northeast bank of Mackenzie proven area, bringing the total number of 
River, five are on Bear Island, which is wells drilled in and immediately adjoining 
about 114 miles from the northeast bank, the proven area to 62, of which 58 found 
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oil in commercial quantities. Discovery 
No. 1 well, drilled in 1919 on the updip 
side of the field, was abandoned in 1944 
because it had not been drilled to the main 
reservoir rock and had gone largely to gas. 
No. 18X well, also on the updip side of the 
field, is now being used as a gas-intake well 
for returning excess gas to the formation. 
There are thus 56 wells in the field at 
present capable of producing oil. The depth 
of the wells is 1050 to 1150 ft. on the updip 
side to 2000 ft. on the downdip side. Oil 
was started in the pipe line to Whitehorse, 
598 miles distant over the Mackenzie 
mountains, in December 1943. 

Drilling of wildcat wells to test other 
structures in the Mackenzie basin has so 
far been disappointing. The search for new 
oil fields was partly carried out under the 
Canol project but largely as an Imperial 
Oil exploration. The difficulties of obtaining 
satisfactory geological information in the 
interstream areas, which are largely covered 
with muskeg, should be kept in mind and 
for this reason some of the wildcat locations 
have been drilled on structures for which 
the information on the closure in one direc- 
tion was not as satisfactorily determined 
as ordinarily it would be. To date most of 
the wildcats drilled have been relatively 
shallow, and deepening at least one or two 
of them is planned. The wildcat wells 
that have been drilled are within an area 
so miles upstream (Bluefish Creek) to 
75 miles downstream (Sans Sault Rapids) 


_ from the Norman Wells field. 


QRS Sat 
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- Saskatchewan since 


SASKATCHEWAN _ 


Imperial Oil Company Limited and 


- Norcanols, in which Imperial Oil is largely 


interested, have had a large exploration 
and drilling program in southwestern 
1940. Large areas 
have been examined geologically, supple- 
mented by core drilling and by gravimeter 
and seismic surveys. Drilling commenced 
in 1942 and since that time eight deep 
tests have been made and two were drilling 


OIL 


at the end of 1944. One of these deep tests 
drilled the complete Paleozoic section, 
and encountered the top of the pre- 
Cambrian at 9395 ft. Some shows of oil 
have been reported but no discoveries 
have been made. 


EASTERN CANADA 


The decline in oil production continues 
in Ontario where the drilling is now largely 
directed toward maintaining a supply of 
natural gas. 

In the Stony Creek field of New Bruns- 
wick there have been no recent extensions 
but there was some improvement in oil 
production in 1942 over previous years. 
This increase, however, is not being 
maintained and production is very small. 

Prince Edward Island, in the Gulf of 
St. Lawrence, to the northeast on the 
trend of sediments that produce oil in 
New Brunswick, has been considered a 
deep potential source of production for 
many years. In 1943 a well was commenced 
on a pier built in Hillsborough Bay by 
the Island Development Co., a joint 
venture of Socony Vacuum and Cities 
Service Oil companies. The well was 
suspended late in 1944 on account of 
difficulties of winter drilling. It is 
now more than 11,600 ft. deep and still 
in beds considered to be mnon-marine 
Pennsylvanian. 

In Nova Scotia, the Lion Oil Refining 
Co. drilled a well in the Mabou area of 
Cape Breton Island in 1944, east of the 
Lake Ainslie district, where seepages of 
oil occur. The first well, Mac No. 1, was 
abandoned at 5579 ft. after drilling a 
succession of red and gray shales with 
gypsum throughout. A second well, Mary 
No. 1, about 34 mile northwest of the first. 
is now drilling. 

In Gaspé, Quebec, Imperial Oil Co. 
drilled two wells between 1939 and 1942. 
The first of these, Mississippi No. 1, 
in Larocque township about 94 mile east 
of the southern end of Dartmouth lake, 
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reached a depth of 5995 ft. Limestones were 
drilled for the whole depth, the upper part 
to 4980 ft. being Lower Devonian and the 
lower part from 4980 ft. to the bottom 
either Lower Devonian or Silurian. Begin- 
ning in December 1941 and completed 
in 1942, a second well was drilled in 
Douglas township to a depth of 4779 ft. 
The whole of the section drilled was Middle 
Devonian sandstones and shales and the 
Lower Devonian ~- limestones were not 
reached. No production was found. 

In 1943 Continental Petroleums Limited 
commenced drilling in Galt township. 
The No. 1 well is at present standing at a 
depth of 2137 ft. but drilling is not com- 
pleted. The well is on a dome of Lower 
Devonian limestones surrounded by Middle 
Devonian sandstones. A show of gas 
occurred at 833 ft. and a show of oil at 
847 ft. A second well, about 414 miles west 
and slightly south of No. 1, was com- 
menced in January 1944 in the Middle 
Devonian sandstones. At the end of 1944, 
the well was at a depth of 2556 ft., three 
porous zones of low permeability having 
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been encountered in the underlying lime- 
stones at 2072 to 2127, 2162 to 2189, and 
2338 to 2360 ft. These have given shows of 
oil and attempts are being made to acidize 
them to obtain production. This well is 
close to Petroleum Oil Trust No. 20 well, 
drilled in 1896, from which a little oil still 
flows. Geological explorations by this com- 
pany were continued in 1944 and a new 
location will be made in 1945 on the Galt 
anticline, about 314 miles northeast of 
No. 1 well. 

It has long been recognized that the 
main essential to obtain oil in commercial 
quantities is the discovery of a porous 
reservoir rock, so-far lacking in Gaspé. 
Oil shows occur in the wells and oil seepages 
are present. Favorable structures are 
known. The proposed new well on the Galt 
anticline has the objective of testing a 
sand that occurs about 365 ft. in the Lower 
Devonian limestones and known to have a 
seepage where the limestones crop out 
beyond the syncline that lies to the north- 
east of the Galt anticline. 


i 
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Petroleum Developments in Colombia, 1942-1944 Inclusive 


By O. C. WHEELER,* Memper A.I.M.E. 


THE reports for the years 1942 and 1943 
were written in 1943 and 1944, respectively, 
and were summarized at the meetings 
of the Institute in February of those two 
years, but the manuscripts were held 
until released for publication in 1945. 


1942 

Lack of transportation facilities during 
1942 resulted in a sharp curtailment of 
producing operations in Colombia at the 
middle of the year, and production of crude 
for export was thus greatly affected. Total 
production in 1942 amounted to only 


_ 10,617,008 bbl. Of this amount the Tropical 


t 


Oil Co. produced 9,453,995 bbl., which 
includes 126,607 bbl.. of petroleum con- 
densate, and the Colombian Petroleum Co. 
produced 1,163,013 bbl. from its Barco 
property. The following summary, showing 
a comparison of the number of barrels 
of crude produced during the years 1941 
and 1942, reflects the extent to which 
producing operations were reduced during 


1942: 


Company 1941 1942 
ELOpical, Olli Con), cia.) -11> 20,785,309] 9,453,995 
Colombian Petr. Co........ 1,163,013 


3,942,525 


ANIM Colombia + acis «1-10 ere 24,727,834| 10,617,008 


These above figures do not include 
any production recovered from Condor’s 


(Shell’s) Casabe wells during testing 
operations. 


An active exploratory drilling program 


Manuscript received at the office of the 
Institute April 13, 1945. 

* Chief Geologist, International Petroleum 
Co., Ltd., Toronto, Ont., Canada. 


was carried out by several of the major 
companies, and the year 1942 established 
a record for wildcatting activity in Colom- 
bia. Excluding development operations on 
the Shell’s Casabe wells on the Yondo con- 
cession, 13 wildcats were completed. 
Eight of these were in the Magdalena 
Valley, and all were abandoned; five were 
on the Barco Concession, and of these four 
were completed as producers. 

Particularly notable among the petro- 
leum developments during 1942 was the 
continued success of drilling operations 
on the Shell’s Yondo Concession of 
Compania Colombiana de Petroleos El 
Condor opposite Barranca-Bermeja. In 
1941 the discovery well, Casabe No. 1, 
was drilled and completed with an esti- 
mated initial production of approximately 
480 bbl. of 1944 A.P.I. gr. oil per day. In 
1942, seven stepouts from the discovery 
well were successfully completed with 
initial production ratings ranging from 
150 to 1230 bbl. per day. 

An extensive wildcat program on the 
Barco Concession of the Colombian Petro- 
leum Co. yielded favorable results with 
the completion of four producers in the 
Socuavo and Tres Bocas areas; a fifth test, 
Sardinata Norte No. 1, was abandoned at 
5005 feet. 

Wildcatting operations in the lower 
Magdalena Valley area were initiated in 


‘1942 with the drilling of a deep test, 


El Doce No. 1, by Compania de Petroleo 
Shell de Colombia. The well was a 
failure and was abandoned at a depth of 
10,046 (?) feet. 

Wildcats on which drilling operations 
were being conducted at the end of -the 
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year numbered 5, as shown in the accom- 
panying table. 


Wildcats Uncompleted at End of 1942 


Well Company Concession 
Cantagallo | Cia. de Petroleos del Valle | Cantagallo 
No. 2. del Magdalena 
Braval No. | Cia. Colombiana de Petroleo| Camacho 
ne Sierra Nevada, Roldan 
El _ Dificil pe de Petroleo La Estrella | El Dificil 
0.1 de Colombia 
El Brillante] Cia. de Petroleo Shell de | El Doce 
No. 1. Colombia 
Socuavo 
No. 3....| Colombian Petroleum Co. | Barco 


An authoritative report on the status 
of applications for national petroleum 
concessions and a recapitulation of all 
applications submitted for petroleum con- 
cessions under Petroleum Law No. 37 of 
1931 and Law No. 160 of 1936, appeared 
in the Annual Report of the Minister of 
Mines and Petroleum in July 1942. 
According to this summary, 120 applica- 
tions for petroleum concessions had been 
presented from 1931 to June 1, 1942 and 
of these 67 were accepted. The area covered 
by the applications accepted totaled 
2,900,024 ha. Several of these accepted 
applications were terminated, for one 
reason or another, before contracts for 
concessions had been granted. The area 
thus abandoned totaled 321,345.6 ha., 
which left a total area of accepted applica- 
tions of 2,578,678.4 hectares. 

Two articles of interest on the petroleum 
developments in Colombia appeared in the 
trade journals during the year under the au- 
thorship of Dr. Eduardo Ospina-Racines.* 


OPERATING COMPANIES 


Colombian Petroleum Company 


Operations were continued by the 
Colombian Petroleum Co. on its Barco 


* Colombian Exploration Gives Promise of 
Important New Aged can World Petroleum 
(Sept. 1942) 13, 45. 

Colombia’s Casabe Field Showing Major 
Calibre. Oil and Gas Jnl., (Dec. 31, 1942) 41, 60. 
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concession during 1942. 
resulted in the completion of four new 
producers in the Socuavo and Tres Bocas 
areas. Producing operations were dras- 
tically curtailed, and total production 
during the year amounted to 1,163,013 bbl., 
or an average of 3186 bbl. daily, as com- 
pared with a daily average of 10,801 bbl. in 
1941. 

Socuavo Well No. 1 was drilled during 
1941 and completed in February 1942 with 
an initial production of 182 bbl. of 47.4° 
gr. oil. This well was drilled to a total 
depth of 9850 ft. where it encountered 
the basement. Tests made around this 


depth yielded 13634 bbl. per day of light 


oil from basal Cretaceous Mercedes sandy 
lime. 

Socuavo Well No. 
northwest of Socuavo No. 1, was completed 
during the year. It was completed as a 
producer at a final depth of 4961 ft., 
with an initial production of 197 bbl. of 
31.5° gr. oil. 

Socuavo Well No. 3 was spudded in 
during October, and at the year’s end 
had reached a depth of 4845 feet. 

Socuavo Well No. 4 was being prepared 
for drilling at the end of the year. 

Tres Bocas No. 2-A was drilled to a 


total depth of 9228 ft. and was completed ~ 


around the middle of the year, with an 
initial production of 1000 bbl. of 57° gr. oil 
from the Cretaceous. 
showed the following: 14-in. choke, 660 bbl. 
per day; 3¢-in. choke, goo bbl. per day; 
5¢-in. choke, 1700 bbl. per day. Oil from 
this well is 50° A.P.I. or higher, and is 
practically a distillate. 

On Tres Bocas No. 3 drilling commenced 


in May 1942. It was carried to a total. 


depth of 5,070 ft. and plugged back to 
4530 ft. This is an edge well in the Tertiary 
and produces 27° gr. asphalt-base oil 
from the Barco formation. 

Sardinata Norte No. 1 was abandoned 
as a dry hole on Feb. 13, 1942. This test 
drilled to a total depth of soos feet. 


Wildcat drilling — 


2, about 4 miles © 


Subsequent tests — 


. 
: 
. 


re -* 
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Compania de Petroleos del Carare, S.A. 


This company’s MacCarthy No. 1, 
on the east bank of the Magdalena, about 
12 km. north of Puerto Wilches, was 
abandoned as a dry hole on June 12, 1942. 
The concession on which this well is 
located was acquired by transfer from Wm. 
A. MacCarthy in May t1o4o. The well was 
drilled to a total depth of 5438 ft., where 
it encountered the Cretaceous. A test of 
the section between 4873 and 4882 ft. 
yielded some tarry oil. A formation test 
at 4182 to 4225 ft. resulted in nothing 
more than a scum of oil after the tester 
had been open for 30 minutes. 


Compania de Petroleos del Valle del 
Magdalena 


Cantagallo No. 2, on this company’s 
Cantagallo or Cimitarra concession, on 
the west side of the Magdalena River in 
the Department of Bolivar, had drilled 
to a depth of 5062 ft. at the end of 1942. 


Compania Colombiana de Petroleo 
Occidental, S. A. 


This company’s Villamizar concession 
is on the west bank of the Magdalena 
River, in the municipality of Simiti, 
Department of Bolivar, and was acquired 
by transfer from Sr. L. A. Villamizar. 
During 10942 the Richmond Petroleum 


Co. of Colombia drilled Culimba No. 2 for 


Cia. Colombiana de Petroleo Occidental, 
S.A., on the Villamizar concession to 4273 
ft. and abandoned it as a dry hole, having 
penetrated Quaternary, Tertiary, and 
Cretaceous formation. (The well is 2.45 
km., S. 1844°W. of lat. 7°30’ N., long. 
0°10’ E. of Bogota.) 


Compania Colombiana de Petroleo 
Sierra Nevada, S.A. 


Also during 1942, the Richmond Petro- 
leum Co. of Colombia drilled Braval 
No. 1 and No. 2 for Cia. Colombiana de 


Petroleo Sierra Nevada, S.A., on the 
Camacho Roldan concession. Both wells 
were abandoned as dry holes at 2812 ft. 
and 3544 ft., respectively, having pene- 
trated Quaternary, Tertiary, and Cre- 
taceous formation. (Braval No. 1 is 11.2 
lorie Ne 30 Wee Oleglat-m7 30. uNs slong. 
0°10’ E. of Bogota. Braval No. 2 is 7.12 km. 
N.430_W.. of lat:> 7°30°N., longi oto" 
E. of Bogota.) Other drilling was confined 
to structure holes of shallow depth. 


Compania de Petroleo Shell de Colombia 


This company’s El Doce concession, 
transferred from Cia. Anglo-Colombiana 
de Petroleo in 1941, is in the lower Mag- 
dalena Valléy east of the Magdalena River 
in the Department of Magdalena. El Doce 
No. rt commenced drilling on March 173, 
1942, and was abandoned in November at 
a total depth of 10,046(?) ft., where the 
basement was encountered. All tests were 
negative. El Doce No. 1 is 8 km. NNW. of 
Arjona and 12 km. NNE. of the town of 
El Doce. 

Another test, El Brillante No. 1, was 
spudded in on this concession during the 
latter part of November. 


Compania de Petroleo La Estrella de 
Colombia 


The El Dificil concession of this company 
is north of the El Doce concession of the’ 
Cia. de Petroleo Shell, in the Depart- 
ment of Magdalena. The first test well, 
El Dificil No. 1, was started around the 
middle of the year and was drilling at 
the end of the year. A gas show was 
reported at about 3300 feet. 


Compania de Petroleos La Perla de 
Colombia 


The Palagua No. 1 test, commenced by 
this company on its Obregon Arjona 
concession late in 1941, was abandoned as a 
dry hole in January 1942. This hole 
drilled to a total depth of 3536 ft. Basement 
was encountered at 3483 feet. 
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Compania Colombiana de Petroleos 
El Condor 


All present indications point to the 
development of a new Colombian field 
of sizable proportions in the area covered 
by this company’s Yondo concession. 
A moderate development program was 
carried out on this concession during the 
year, with the most encouraging results. 
Seven wells were drilled and all were 
completed as producers. The following 
summary lists the production ratings of 
the wells completed during 1942: 


Casabe Bbl. Production ereNaty, 

Well per Day Method APL 

No. 2 150 Pumping 22.7 HCP 
No. 3 608 Flowing 22.0 H.C.T 
No. 4 208 Flowing 20.3 L,.Cedk 
No. 5 I,230 Flowing 21.0 

No. 6 I,000 Flowing 

No. 7 I,500? Flowing 

No. 8 800 Flowing 


The production from these wells is 
from the Colorado formation (zone A). 

Casabe No. 9 was prepared to spud 
in at the end of 1942. 


Tropical Oil Company 


De Mares Concession.—Drilling opera- 
tions on Tropical’s De Mares concession 
during the year consisted of the completion 
of six C-zone wells in La Cira field; four 
of these were producers and two were 
dry holes. Most of the wells on the property 
were shut in during the last half of the 
year because of restricted outlet. Pipe- 
line runs were reduced considerably during 
the year and the production from the 
Infantas and La Cira fields totaled only 
9,453,995 bbl., including 126,607 bbl. 
of petroleum condensate added to crude. 

Cimitarra (Gutierrez) Concession.—Wild- 
cat operations on Tropical’s Cimitarra 
(Gutierrez) concession were discontinued 
during the year after the completion and 
abandonment of two test wells. Cimitarra 
No. 1 drilled to a total depth of gs502 ft., 
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where it was abandoned in the Lower 
Cretaceous. Cimitarra No. 2 commenced 
drilling in April, reached the Cretaceous 
and was abandoned at a total depth of 
4171 ft. This well encountered showings 
of tarry oil but failed to yield any oil 
when tested. Application to surrender the 
concession was filed in May. 


1943 


The production of crude oil in Colombia 
during 1943 amounted to 13,418,317 bbl. 
Although this total is only a little better 
than half of the total for 1941, it is 26 per 
cent more than the corresponding figure 
for 1942. The improvement was due to 
the lessened risk of losing tankers from 
the attacks of submarines and the greater 
volume of exports that naturally followed 
after last June, when pipe-line runs to 
seaboard were first stepped up. 

Up to the year’s end all the commercial 
production of Colombia came either from 
Tropical Oil Company’s De Mares con- 
cession or from Colombian Petroleum 
Company’s Barco concession. The propor- 
tion contributed by each company, in 
barrels, over each of the last three years 
may be noted from the following table: 


Company IQ41 1942 1943 ° 
Tropical Oil Co.| 20,785,309] 9,453,995] 11,644,438 
Colombian Petr. 

COV Cabatore 3,942,525| 1,163,013] 1,773,879 


24,727,834] 10,617,008] 13,418,317 


This table includes petroleum condensate 
in Tropical’s production (162,873 bbl. for 
1943), but it does not show any production 
that was recovered by Condor as a result 
of testing operations conducted in the 
early stage of its development of the new 
Casabe field. Likewise excluded is any 
oil recovered from testing operations by 


Cia. La Estrella on its Dificil No. 1 dis- . 


covery well, and by Cia. del Valle del 
Magdalena on its Cantagello No. 2 dis- 
covery well. 


’ 0 rf me elaine ene nein le Pn aey 
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EXPLORATION IN 1043 


Exploratory drilling for the year was ona 
reduced scale in comparison with the 
previous year, largely because of the 
shortage of equipment in the country 
resulting from maritime shipping restric- 
tions on freight to South American points. 
None the less, a fair degree of success 
was met with. Whereas the 13 wildcats 
completed in 1942 had resulted in four 
producers, all of which were on the Barco 
concession, in 1943 the to wildcats com- 
pleted included three discovery wells on 
the Barco tract and two other very widely 
separated discovery wells. One of these 
discovery wells, known as Dificil No. 1, 
is 90 miles from tidewater in the Lower 
Magdalena Valley and the other, called 
Cantagallo No. 2, is close to the Magdalena 
River and only some 19 miles north of 
Condor’s Casabe field, which in turn is 
just opposite Tropical’s De Mares con- 
cession, as may be seen from the accom- 
panying map. On the other hand, the 
three discoveries on the Barco concession 
are separated by only 2 miles or so from 
one another, and all lie on or near the 
Socuavo portion of the Tibu structure. 

The three Socuavo wells had depths of 
5245, 5313 and 5675 ft., respectively, 
and initial production rates of 197, 921 
and 389 bbl. per day. The Cantagallo No. 2 
well reached a depth of 6170 ft. and tested 
286 bbl. per day. The Dificil No. 1 well 
had a total depth of 5996 ft. and an 
initial production rated at 54 bbl. per day. 
' Of the five discoveries, the Dificil No. 
1 well has stirred up most exploratory 
interest because its crude has a gravity 
of 45° A.P.I., and the well is not only close 
to tidewater but is in a region that is 
considerably removed from previously 
proven fields and not yet completely blan- 
keted by applications for oil concessions. 

At the year’s end six wildcats were 
either drilling or testing and at least four 
others had been planned for 1944. The 
details are given in Table 3. 
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Two factors of interest that may be 
mentioned in connection with exploratory 
activity are: (1) the possible entrance of 
another major company into Colombia, 
and (2) the possible revision of the current 
oil law governing the granting of oil 
concessions. The major company men- 
tioned as a possible entrant is Gulf, which 
is understood to be contemplating the 
acquisition of some or all of seven con- 
cessions said to be controlled by the 
Colombian company known as Regalias 
Petroliferas. As far as the possibility of a 
change in the oil law is concerned, it 
can only be said now that the proposed 
new law had considerable discussion in 
the House during 1943 but definite con- 
clusions on the final disposition of the 
proposed law have not yet been reached. 

The area under contract or application 
as of Dec. 31, 1943, excluding some 676,000 
ha. that were renounced, was more than 
3 million hectares. A year earlier, the 
corresponding figures, excluding some 553,- 
ooo -ha. renounced, were 2.4 million 
hectares. In short, this means that the 
net increase in lands applied for over 
lands surrendered in 1943 was some 
600,000 ha. (about 1,500,000 acres). This 
net gain of 600,000 ha. represents a 25 
per cent increase in land holdings in one 
year, and is another indication of the 
continued activity being shown in this 
phase of exploratory work. 


DEVELOPMENT* DRILLING IN 1943 


Development operations in Colombia 
as a whole continued to be on a relatively 
small scale. No development drilling was 
done by Colombian Petroleum on the 
Barco concession; Tropical completed 
only three wells on its De Mares concession; 
and Condor on its Yondo tract completed 
six new Casabe wells, of which five were 
producers. 
~* See also Dr. E. Ospina-Racines’ interesting 


summary: Wildcat Operations Yield Encour- 
aging Results in Anais World Petroleum 


(Sept. 1943) 14, 3 
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ACTIVITIES OF OPERATING COMPANIES 


The following details of the activities 
carried on by each of the operating com- 
panies may be mentioned: 


Colombian Petroleum Company 


Colombian Petroleum Co. produced 
1,773,829 bbl. of crude from its Barco 
concession—an average of 4860 bbl. per 
day as compared with 3186 in 1942 and 
10,801 in 1941. It did no drilling during 
the year on its proven areas but con- 


TABLE 1.—Oil and Gas Production in Colombia, South America 
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centrated its drilling on exploring the 
possible extension of the productive area 
on to the Socuavo portion of the Tibu 
structure, which it had proved productive 
in 1942 by the discovery wells Socuavo Nos. 
r and 2. Three widely spaced wells known 
as Socuavo No. 3, No. 4 and No. 5 were 
completed as producers. The wells recently — 
completed or now on the drilling program 
include: 

Socuavo No. 3, on the west flank of 
the structure, 244 miles south of Socuavo 
No. 2 and 2 miles northwest of Socuavo 


es ee 


Total Oil Production, Bbl.| Number of Oil and/or Gas Wells 
= “tear, | Pade Tor 
PS e 
Field, Department Dis- 33 Indicated ~ 
sf wy bl oo eens ee 
ear ear +3 b 
@ Indicated | Indicated | Y= |Z] Z a s 
: il Blals 
3 a = 
| 83/8 | 4 | £8) £o|k 
1943 
1) Casabe (Yondo), Antioquia........... 0. cece eee ne eee 1941 Negligible | (no outlet) 13] 5 13 
2) Cimitarra (Cantagallo), Bolivar............-.....000: 1943 Negligible | (no outlet)! He Te 0 1 
BY He Dikiea hy Magdalena. «scala soit soiree bineaieateaine’s ae 1948 Negligible | (no outlet) BY ge Ot 0 1 
AS Unfantian; SONlandeh cece. «uct tun ¢ oe Mehieare See eee 1918 | 136,480,687 | 2,785,993 470} 0} 0 441) 0 
Bila Cirk Santander gals csetsiae andaeiie Gade nek vaca oc 1926 | 176,906,779 | 8,858,445 | 700} 3] 0 678 
6) Las Monks Santandenss Mec sant too aeemaaminea’ eave acnere 1926 0 
7| Carbonera, Santander del Norte..........0.0.0c0ceeece 1939 3} 0] 0 
8] Petrolea (N. Dome), Santander del Norte.............. 1983 12,710,744 | 1,741,636 130 0] 0 
9| Petrolea (8. Dome), Santander del Norte............... 1939 M -Onl-® 
10| Rio de Oro, Santander del Norte............0c0c0ceees 1937 66,411 1,703 9 0} 0 
11] Socuavo, Santander del Norte...0......ccccseeeceases 1942 5} 3] 0 5| 0. 
85,825 30,540 
12] Tres Bocas, Santander del Norte. ..... 2.0.0. .c0e0ceuee 1940 4, 0} 0 3/ 0 
1944 
1) Casabe (Yondo), Antioquia... ...... 00... cece eee eens 1941 Negligible | (no outlet’ 
Diastagallo, Bolwae He. < v5)otasan'camaeen Series et 1943 53,3998 : 10308. 
PY Lal DICH HM GNUOENG snc taste oath eens coer 1943 Negligible | (no outlet) 
Al Thatantaneaniangars. tayie rss ocr cots aca bicetones 4. 1918 | 139,987,638 | 3,456,951 
Hl Tis tee, BOR SORMh colt cat (5nd ov nes dona ttcesrai eat, 1926 | 191,532, 
6 Lag Moan; Saiander ee, oe..c< oo. ore ek tee on aoe 1926 Peal eerie 
4 ee beaere, Bagsantey Fd Nortah ttt hes tin eeckes 1939 
etrolea (N. Dome), Santander del Norte.............. 1933 16,606,386 | 3,895,642 
9| Petrolea (S. Dome), Santander del Norte............... 1939 
10] Rio de Oro, Santander del Norte. ........0.0ccc ce cuees 1937 66,990 579 
Socuavo, Santander del Norte 
12| Tres Bocas, Santander del Norte.........00..0000e0005 1940 769,252 683,427 { % 


@ Footnotes to column heads and explanation of ibols i { 
1 Total produced in this field from testing o; palin in 1943 40.742. ied ie 
4 Produced for field use; no outlet (Can’ 0 field), 


Pee 


On Cy 


No.-1, was completed at a depth of 5245 ft. 
in the top of the Rio de Oro formation 
(Cretaceous), with an initial production 
of 197 bbl. per day on 3¢-in. choke. 

Socuavo No. 4, on the east flank of 
the structure, 234 miles south-southeast of 
Socuavo No. 1, was completed at 5313 it. 
at the base of the Catatumbo formation 
(Eocene), with an initial production of 
g2i bbl. per day on 3¢-in. choke. 

Socuavo No. 5, on the east flank of the 
structure, about 2 miles east of Socuavo 
No. 1, was completed at 5675 ft. in the Rio 
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de Oro formation with an initial production 
of 389 bbl. per day on 3-in. choke. 

Socuavo No. 6 is a new location about 
114 miles northeast of Socuavo No. 2. 

Socuavo No. 7 is about 2100 ft. S. 40° E. 
of Socuavo No. 4 and was drilling at the 
year’s end in the Los Cuervos formation 
(Eocene) at a depth of 4290 feet. 

Tres Bocas No. 4 completed preparations 
for spudding in. 


Cia. de Petroleo La Estrella de Colombia 


Probably the most notable discovery 
of the year was made by Cia. de Petroleo 


TABLE 1.—(Continued) 
a ae 


and Uribante 


Character . F Deepest Zone Tested 
of Oi Erodeng Formnpigs to End of Year Indicated 
g 
3 | Depth, Avg. Ft. 
s 
— 
@ | Gravity 
s| o | Sar N Agei 2 |8 N 
3| 4 Or. ame ge? i 3 g ame 
‘| Weighted Bins j = B45) so 
g 3 Average S| 2 3 ge ‘am | 8 or 
Ale Pie ieee pas toes ag 
i=) ma = 4 ~~ es a 
“Al Sire eo ee bee ae 
1943 
Ohi s | Cretaceous 8,202 
2 20.1 oy ; Boe 8 |27 5,696 Umir (Cretaceous) | 6,088 
3 45.0 Olig. L (basement) 5,996 
4/392} 23.8 | A, B, C, zones oe} § |15-22| 400-2,200 | 1,000-2,600 |50-200| AF | Cretaceous 4,048 
5 A, B, C, zones 3 \] s |15-25} 400-8,950| 600-4,204 50-175) AF | Cretaceous 8,051 
i Li s AF | Cretaceous 
; 21.5 gee Barco Boe 8 800-1,720 AF | Barco 2,722 
8 39.1-47.1 is pes Cogollo | Cre L§,8 180-1,180 AF | Uribante 3,007 
Tibante , 
9 Syleys Cogollo _ | Cre LS 1,350 AF | Uribante rere 
10 30.0-40.0 Peisruabe and Rio {Gee \ g 1,100-1,400 AF | Cogollo ? 
e - 
ll ~ 49.7 ak : eats Hoe 8 4,700-8,340 AF | Uribante 9,850 
ribante 
12 30.8 Ra lgt Cre L8 4,200-8,867 AF | Mercedes 9,228 
1944 
Colorad: Olig Ny) Cretaceous 8,202 
| eee Eoc 8 5,800 AF | Umir (Cretaceous) Bi 
3 Olig, L F 
4 A, B, C, zones es \ § 115-22) 400-2,200 | 1,000-2,600 |50-200 AF | Cretaceous 4,048 
A,B,C, zones | { OB }) gs 15-25] 400-8,050) 600-4,204 |50-175) AF | Cretaceous 8,051 
H Chuspas Olig iN} AF | Cretaceous 
7 21.5 ie ervos, Barco| Hoc § 800-1,720 AF | Barco er 
8 39.1-47.1 eee Cogollo, | Cre LS, 8 130-1,180 AF | Uribante 3,007 
ribante 5 
2,640 
AY (AT Cogollo Cre LS 1,350 AF | Uribante ; 
0 30.0-40.0 Cateabo and Rio | Eoc $ 1,100-1,400 AF | Cogollo 6,717 
ie Oro E 
= AF | Uribante 9,850 
3 a0 ae Boe Den Bai AF} Mercedes 9,228 


2 Number of repressuring key wells. 
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La Estrella de Colombia when it completed 
successfully its Dificil No. 1 well as a 
producer of high-gravity crude in a 
strategic area. This well is on the Dificil 
tract about 90 miles from the Caribbean 
coast and 50 miles from the Andian Na- 
tional Pipeline. It started drilling about 
the middle of 1942 and reached a total 
depth of about 50996 ft., at which point a 
basement of granitic material was encoun- 
tered. Onits completion about the middle of 
May 1943, it was reported to have flowed 
at the rate of 54 bbl. per day Olas Nae ks 
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drilling at a depth of approximately 9000 
feet. 


Cia. de Petroleo Shell de Colombia 


Shell de Colombia spudded in its 
Brillante No. 1 on its El Doce concession 
about 9 miJes north of its previous deep 
test known as Doce No. 1, which had been 
abandoned in 1942 after reaching a total 
depth of 10,046 ft. The new well was 
started Dec. 1942, and as of Dec. 31, 1943 
had reached a depth of approximately 
10,250 ft. and was testing. 


TABLE 3.—Wildcats Still Incomplete at Dec. 31, 1943 and New Ones Planned 


Well tes ale ae Company Concession Region 
INCOMPLETE 
Socuavo No. 7........-+++ 4,290 Drilling) Colombian Petr. Co. Barco NE. Col. 
OL etir0. NOs Le cvircas o\ © execs 4,327 Drilling Richmond Petr. Co. Granger Lower Magdalena 
Gar Angel Nos Deis... ss «sts 9,000 Drilling| Cia. de Petr. La Perla de Col. | San Angel | Lower Magdalena 


i Brillante Nos l.....-p:.% 10,250 Testing 


Cia. de Petr. Shell de Colombia] El Doce 


Lower Magdalena 


PY Diticilt Nov Zeiss = os oe 6,150 Testing ose ae owe La Estrella de | El Dificil Lower Magdalena 
4 olombia 
Cantagallo No. 4..........- 4,700 Drilling] Cia. de Petr. del Valle del | Cantagallo | Middle Magdalena 
Magdalena 


PLANNED FOR 1944 


Tres Bocas No. 4.....---++- 
Socuavo Nov O.....senmen-- 
Floresanto No.1.........%. 
San Martin No.1........--- 


crude through an }¢-in. choke, with a gas 
volume of 700,000 cu. ft. of wet gas. The 
Cretaceous was not encountered in this well 
and production is understood to be coming 
from a porous coral-reef limestone of 
Upper Oligocene age. 

In July of 1943 Dificil No. 2 was spudded 
in at a location approximately one mile 
northwest of Dificil No. 1. At the year’s end, 
No. 2 had reached a depth of about 6150 ft. 
and was testing. 


Cia. de Petroleo La Perla de Colombia 


The San Angel No. 1 well of Cia. de 
Petroleo La Perla de Colombia is on the 
concession of the same name about 12 miles 
north of Dificil No. 1, and was spudded in 

-Jate in May 1943. At the year’s end it was 


Colombian Petr. Co. 
Colombian Petr. Co. 
Sindicato de Inversiones, S.A. 
Cia. de Petr. Shell de Colombia] San Martin | Eastern Colombia 


NE. Col. 
NE. Col. 
Sinu Area 


Barco 
Barco 
Pena 


At the year’s end the company had started 
road building and the erection of a derrick 
on its San Martin concession of 99,975 ha. 
in eastern Colombia. This test, which is to 
be called San Martin No. 1, will be about 
12 miles south of the town of Villavicencio, 
in the foothills, and will be the first ever to 
be attempted in this region. 


Cia. Colombia de Petroleo El Condor 


The Condor spudded in a wildcat known 
as Cano Negro No. 1 in the northwestern 
part of its Yondo tract and about 7 miles 
west of its Casabe field. This test was 
started on Sept. 27,-1943 and completed 
Nov. 23, 1943, as a dry hole with a total 
depth of 5434 feet. 3 
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In addition, six new development wells, 
Casabe Nos. g to 14 inclusive, were 
completed on the Yondo tract. With the 
exception of Casabe No. 10, which was a 
dry hole about 44 mile northwest of the 
nearest producer, all these wells were 
producers. Two of the five were reported 
to have initial ratings of 700 and 797 bbl. 
per day. This field is now unofficially 
reported to have a potential in the neigh- 
borhood of 4000 bbl. per day of 20° to 22° 
crude, and present indications are that this 
development may result in.a field of some 
importance. 


Cia. de Petroleo del Valle del Magdalena 


The first well to be drilled on the Cimi- 
tarra or Cantagallo concession of the 
Cia. de Petroleo del Valle del Magdalena, 
which is opposite Pto. Wilches on the 
Magdalena River and just north of the 
Yondo tract, was Cimitarra (Cantagallo) 
No. 1, which was completed at a total 
depth of 1494 ft. in 1941 and shut in as a 
gaSser. 

Cantagallo No. 2 is about 214 miles south 
of Cantagallo No. 1 and was started on 
Aug. 31, 1942. It reached a depth of 
6170 ft. in March 1943 and until Sept. 29 
it was testing. On that date it was brought 
in with an initial production of 286 bbl. 
per day of 19° to 20° A.P.I. crude, through 
a 3g-in. choke, from the Eocene at an 
approximate depth of 5696 ft. The top 
of the Cretaceous is at about 6088 feet. 

Cantagallo No. 3 was spudded in about 
14 mile west of No. 2 in late August, 
and drilled to the top of the basement 
at a total depth of 4or7 feet. 

Cantagallo No. 4 is 780 meters south 
and 231 meters west of No. 2. Drilling 
began on Nov. rt. As of Dec. 31, 1943, it 
had reached a depth of about 4700 feet. 


Richmond Petroleum Company of Colombia 


The Richmond started drilling on its 
Doce concession just south of Shell’s Doce 
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concession, where Brillante No. 1 is now 
testing, by spudding in its El Retiro No. 1 
at a site about 54 miles north of El Banco 
and 7 miles southeast of Shell’s Doce well. 
Retiro No. 1 started May 1, 1943, in beds 
of Miocene age, and at the end of the year 
was in Lower Miocene and at a total depth 
of 4327 feet. 


Cia. Colombia de Petroleo Sierra Nevada 


The Richmond, in addition to its opera- 
tions on its Doce tract, completed three 
holes for the Sierra Nevada company 
in 1943, on the latter company’s Camacho 
Roldan tract. These holes, known as Braval 
Nos. 3, 4and 5, were shallow core-hole tests 
drilled to total depths of 923, 881 and 
812 ft., respectively All three were aban- 
doned as dry holes after testing the Cre- 
taceous without finding any shows. 


Sindicato de Inversiones S.A. 


‘Toward the end of the year, the Sindicato 
de Inversiones S.A., a Socony-Vacuum 
subsidiary, was preparing to start drilling 
early in 1944 on a test well in the Sinu 
district, northern coastal area, where 
it has a concession acquired from Sr. 
Roberto Pena on Jan. 31, 1942. This test 
well will be known as Floresanto No. 1. 


Tropical Oil Company 


Tropical completed three C-zone devel- 
opment wells on the La Cira structure 
in the De Mares concession. One of these 
wells had an initial production of 665 bbl. 


per day and another was rated at 150 bbl. 


per day. No wells were abandoned during 
the year. The Infantas structure produced 
2,785,003 bbl. of oil, including 88,878 bbl. 
of condensate, and La Cira 8,858,445 bbl., 
including 73,995 bbl. of condensate. 

The Gutierrez (Cimitarra, No. 52 on 
map) concession of this company, which 
lies between the Condor’s Yondo and 
Valle’s Cantagallo tracts, was surrendered 
during the year. It will be recalled that 
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two dry holes were completed on this 
concession in 1942. 


1944 


The oil industry in Colombia, so favor- 
ably located in the Caribbean area, con- 
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following table gives the crude production, — 


in barrels, of Colombia for each of the past 
four years, and shows that the Barco 
tract has recently been contributing an 
increasing proportion of the country’s 
total supply: 


Company 1941 1942 1943 1944 
"Tropical sO Coen: «cette st-un pace ne Ree tanietes ate 20,785,309 9,453,995 11,644,438 18,082,226 
Colombian ‘Petr: Cols cee p0%.c-: Be aro Seon ee 3,942,525 1,163,013 1,773,879 4,579,048 
MB Cals Sefervs raters ebsites oie eeetors reas ese enthe take 24,727,834 10,617,008 . 13,418,317 22,661,874 


@ The cumulative total to Dec. 31, 1944 is 348,912,320 (see Table 1). 


tinued to intensify its effort to increase 
production and to develop new oil. The 
number and area of concession applications 
actually filed again made a new record. 
Other exploratory activities were also at a 
high level during the year, despite the 
limitations imposed on them by the re- 
stricted supply of drilling and automotive 
equipment. 


PRODUCTION 


Owing to the return of a nearly normal 
tanker situation, the production of crude 
oil during 1944 made a very sharp recovery 
from 1943’s abnormally low figure. The 
total production for the year 1944 was 
nearly 23 million barrels—about go per 
cent of the 1941 total. It is also approxi- 
mately twice as much as the annual 
production for each of the years 1042 
and 1943, which produced only some 10 
and 13 million barrels, respectively. 

The country’s total production was 
once more provided—probably for the 
final year—by only two companies; namely, 
Tropical Oil and Colombian Petroleum. 
Tropical’s De Mares concession supplied 
more than 18 million barrels, or 80 per cent 
of the total, and the remainder of the 
production came from the Colombian’s 
Barco tract. The locations of these two 
tracts and other areas of interest are shown 
on the accompanying map (Fig. 1). The 


It should be noted that this table 
excludes the crude oil recovered as a 


result of testing operations of Shell interests — 


conducted by its Cia. Condor in the Casabe 
field development work, and by its Cia. 
Estrella in the Dificil field. Likewise 
omitted is the production obtained by 
the Socony interests from testing done by 
the Cia. del Valle in the Cantagallo field, 
as well as 40,399 bbl. produced there for 
field use. 

It is expected that during the course 


of 1945 the Colombian production will — 


be increased by crude oil from the Casabe 
field as.soon as a pipe-line connection has 
been made between the field and the 
Andian pipe line. At the year end Casabe 
had completed 25 producing wells with an 
aggregate initial production estimated at 
about 16,000 bbl. per day, 
pursuing a steady program of development. 


EXPLORATION IN 1944 


Exploratory drilling in Colombia as a 
whole continued on a scale similar to that 
experienced in 1943. Seven wildcat wells 
(Table 2) were completed, all of which 
gave negative results. Six of the tests were 
in the Magdalena Valley and one in eastern 
Colombia; the latter, incidentally, being 
of more than usual interest because it is 
the first test well attempted in this region. 

Although wildcatting did not discover 
any new fields in areas lying outside of 


and was — 
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concessions on which there were already 
discovery wells, new production of impor- 
tance was opened up by eight additional 
wells in the Barco concession in its Tibu 


_ area, and was adding 2800 bbl. per day of 


32° oil to Barco’s export volume in the 
last quarter of the year. In addition, a 
second producer was completed by Shell 
on the Dificil tract in the lower Magdalena 
Valley, and Socony added a producer at 
Cantagallo in the middle Valley opposite 
Puerto Wilches. Also, stepout operations 
in Shell’s Casabe field opposite Barranca 
were continued with good results. 


LEASING AND LEGISLATION IN 1944 


Not only did surface exploration along 
geological and geophysical lines continue 
to be very actively prosecuted by major 
companies, but lease applications actually 
filed during the year made a new record, 
both in number and in the total area 
covered. A good indication of the recent 
trend in leasing for the last 3 years is 
given in Table 4, which shows that applica- 
tions filed in 1944 exceeded in number those 
filed in the 11 years 1931-1941 and covered 
double the area. 


TABLE 4.—Summary of National Lands 
Held in Colombia 
Applications and 


Contracts Retained 
at End of Year 


Applications Filed 
during Year 


Year 
Number] Hectares | Number| Hectares 
1931-41 116 | 4,370,918 59 2,556,504 
1942 14 677,226 66 2,042,819 
1943 wd 4,583,077 I31I 7,299,469 
1944 122 | 8,747,459 241 15,435,191 


The industry had anticipated a modifica- 


3 tion of the petroleum law and several 
changes of the draft of a new law did receive 


considerable discussion in the Congress 


—— ne 


for some weeks, but actually no new 
petroleum legislation of importance was 
enacted during the year. 


625 


ACTIVITIES OF OPERATING COMPANIES 


The following are items of interest with 
respect to the activities of the operating 
companies in Colombia. 


Tropical Oil Company 


Four wells were completed by Tropical 
on its De Mares concession during the year. 
The year’s production was 18,082,226 bbl., 
of which 371,332 bbl. represented petro- 
leum condensate added to pipe-line crude. 

The Supreme Court rendered its decision 
on the expiry date of the De Mares con- 
cession, and this decision upheld the 
company’s contention that the date was 
Aug. 25, 1951, and not June 14, 1946. 


Colombian Petroleum Company 


Production from the Barco concession 
was increased gradually throughout the 
year. The Petrolea field maintained a 
fairly constant rate of about 11,000 bbl. 
per day of 46° A.P.I. oil, and in March 
the Tibu field (formerly called Socuavo- 
Tres Bocas) began production for export 
of 32° A.P.I. oil, which is being marketed 
separately from the high-gravity Petrolea 
crude. The first Tibu oil reached Covenas, 
the pipe-line terminal, in the latter part 
of May, and the first shipment was made 
in the middle of August. Tibu production 
averaged 1300 bbl. per day in the second 
quarter of the year, 2600 bbl. per day in 
the third quarter, and more than 2800 bbl. 
per day in the fourth quarter. 

Production for 1944 was 4,579,648 bbl. 
as compared with 1,773,879 bbl. in 1943, 
when production was restricted by lack 
of tankers during the first seven months. 
Cumulative production of the Barco 
concession was 17,442,628 bbl. at the end 
of 1944. 

No drilling was done in the Petrolea 
field in 1944, but drilling with two rigs 
was continuous in the Tibu field. During 
the year, 46,600 ft. of hole was drilled. 
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No deep Cretaceous tests were drilled 
in 1944, but eight wells were completed 
in the Tertiary at depths of 4000 to 5000 
ft., as follows: Socuavo No. 7, 0.4 miles 
southeast of Socuavo No. 4; Socuavo No. 8, 
o.4 miles northwest of Socuavo No. 4; Tres 
Bocas No. 5, 1.4 miles east of Tres Bocas 
No. 2-A; Socuavo No. 9g, 0.8 miles south- 
east of Socuavo No. 4; Socuavo No. 10, 
1.2 miles southeast of Socuavo No. 4; 
Socuavo No. 11, 0.4 miles northwest 
of Socuavo No. 8; Socuavo No. 12, 1.6 
miles northeast of Socuavo No. 8; and 
Socuavo No. 13, 0.4 miles northeast of 
Socuavo No. 11. 

Wells drilling Dec. 31, 1944, were 
Socuavo No. 14 (Tibu L-25), 0.8 miles 
northeast of Socuavo No. 4, and Socuavo 
No. 15 (Tibu L-23), 0.8 miles northeast 
of Socuavo No. 9. 

The eight wells completed from Jan. 1 
to Oct. 31, 1944 averaged initially more 
than 250 bbl. per day of 32° A.P.I. oil on 
14-in. choke. 

It is anticipated that a Cretaceous test 
to about 10,000 ft. will soon be started 
at Tres Bocas No. 4, 2.3 miles south- 
southeast of Tres Bocas No. 2-A. This 
location was partly rigged up a year ago 
but could not be drilled because of lack 
of certain materials. 


Compania Petroleo Shell de Colombia 


This company’s El Brillante No. 1 well, 
after reaching a total depth of 10,250 ft. 
toward the end of 1943, was abandoned as a 
dry hole in February 1944. Testing of this 
well yielded only salt water and traces of 
of gas. Drilling at this location started in 
January 1942. E. Brillante No. 2, some 
6 km. north of No. 1, commenced drilling 
in October 1944 and at the year’s end was 
drilling and coring at 4526 ft. El Doce No. 2 
spudded in on April 11, 1944, and was 
. abandoned as a dry hole in July, at a total 
depth of 4003 ft. These tests were on 
Shell’s El Doce concession, in the Depart- 
ment of Magdalena. 
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Drilling operations on Shell’s San Martin 
concession in the Intendencia del Meta, 
eastern Colombia, commenced the early 
part of 1944. Drilling progress on this well, 
San Martin No. 1, was greatly hampered 
by strong flows of fresh water, and the well 
was abandoned at the end of 1944, at 
3079 ft. Preparations for the commencing 
of San Martin No. 2 were under way at 
the end of the year. ~ 


Compania de Petroleo la Perla de 
Colombia (Shell) 


This company’s San Angel No. 1 
was completed as a gas well in January 
1944, with an estimated production of 
684,000 cu. ft. of gas and 560 bbl. of salt 
water per day. Total depth of this well is 
9130 ft. San Angel No. 2 commenced 
drilling in July 1944; it reached a depth of 
4931 f{t., where it encountered salt water 


and was mudded off and closed in. This — 


well is 7 km. north of No. 1. San Angel No. 3 
spudded in on Nov. 14, 1944, and at the 
year’s end was drilling ahead at 3087 ft. 


. The San Angel tests are on this company’s 


concession of the same name in the Depart- 
ment of Magdalena. 


Compania Petroleo la Estrella de 
Colombia (Shell) 


Drilling operations on this company’s 


Dificil tract in the Department of Magda- — 


lena were accelerated during the year 


following the discovery of high-gravity — 


crude in Dificil No. 1, which was completed 
in 1943 

El Dificil No. 2, approximately 2 km. 
northwest of the discovery well, was 
drilled to a total depth of 6475 ft. Testing 
of this well yielded salt water with some 


traces of oil. This well was closed in on — 


March 20, 1944. 


El Dificil No. 3 is 1 km. north of the 


discovery well No. 1. Drilling operations 
on this well were completed in August 
1944, having penetrated to a total depth 
of 5850 ft. Testing operations proceeded 


ee 
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throughout the remainder of the year. 
Dificil No. 3 is rated with an initial produc- 
tion of from 600 to tooo bbl. of 42.3° 
A.P.I. crude per day. 

El Dificil No. 4 commenced drilling 
on Nov. 8, 1944, and at the year’s end 
had reached a depth of 4213 ft. It is 
about 44 km. southeast of the discovery 
well. 

Derrick on El Dificil No. 5 was com- 
pleted at the year’s end. This well is about 
46 km. east of No. 3. 


Compania Colombiana de Petroleo 
el Condor (Shell) 


Development drilling on the Yondo 
concession of Cia. Colombiana de Petroleo 
el Condor (Shell) continued throughout 
resulting in the successful 
completion of 12 additional producers in 
the Casabe field (Casabe wells Nos. 15-26, 
inclusive). Initial production ratings of 
these new wells range from 100 to 1000 bbl. 
of 20° to 24° A.P.I. crude per day. Plans 
for the transporting of Casabe crude to 
tidewater are well advanced, and it is 
expected that this oil will move through 
Andian National’s pipe line in 1945. 


Cia. de Petroleo del Valle del Magdalena 
(Socony-Vacuum) 


Socony-Vacuum operations were con- 
tinued by its operating company, Cia. 
de Petroleos del Valle del Magdalena. 
On its Cantagallo concession. (formerly 


called Cimitarra) three wells were com- 


pleted during the year, one as a producer 


and two as dry holes, and a fourth well 


was spudded in. Cantagallo No. 3, which 


Ties 440 meters west of No. 2, was drilled to 


a depth of 4060 ft. and abandoned as a dry 
hole on Jan. 2, 1944. Cantagallo No. 4, 
approximately 760 m. south of No. 2 was 


5; _ spudded in on Nov. 1, 1943, and completed 
as a producer on Sept. 21, 1944, ata total 


2 
. 
} 


depth of 6885 ft. Its initial production was 
approximately 250 bbl. per day of 20.5° 
gravity oil. Cantagallo No. 5, which is 
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2500 m. southwest of No. 2, was spudded 
in on April 19, 1944, was drilled to 7050 ft., 
and abandoned as a mechanical failure 
on Sept. 21, 1944. Cantagallo No. 6, which 
is 660 m. northeast of Cantagallo No. 2, 
was spudded in on Oct. 25 and at the year’s 
end it was drilling at 4600 feet. 


Sindicato de Inversiones S.A. 
(Socony-Vacuum) 


Floresanto No. 1, a wildcat being drilled 
by Socony-Vacuum and Tropical Oil 
Co. on this company’s Pena concession, 
lies in the drainage area of the Sinu River, 
approximately 40 km. southwest of Mon- 
teria. It was spudded in on May 25 and 
at the year’s end was drilling at 4800 ft. 
Good showings of high-gravity oil were 
encountered at shallow depth shortly 
after spudding in. 


Richmond Petroleum Company of Colombia 


El Retiro No. 1 well, on Richmond’s 
El Doce concession, Department of Magda- 
lena, drilling of which was commenced in 
1943, was abandoned as a dry hole on 
March 16, 1944, at 5802 ft. in beds of 
Oligocene age. 

El Retiro No. 2 well, also on the El 
Doce concession, started drilling May to, 
1944, in the Miocene, and was abandoned 
as a dry hole June 10, 1944, at 1525 ft., 
in beds of Oligocene age. 

A well known as Chorrea Manteca No. 2 
was spudded in on the Chorrea Manteca 
property, Department of Caldas, in the 
upper Magdalena Valley, Nov. 29, 1944. 
It started in beds of Miocene age and on 
Dec. 29, 1944, it had reached a depth 
of 2723 feet. 

At the end of the year, steps were 


being taken to drill a test well on the 


Arroyo Caraballo concession, Department 
of Magdalena, in the Caribbean coastal 
region. The Arroyo Caraballo concession, 
with an area of 43,500 ha., was issued as 
of Feb. 9, 1944. 
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The Jaime Gutierrez concession, con- 
taining 24,672 ha., was transferred during 
the early part of the year to Compania 
Colombiana de Petroleo Tolima, S.A. 

The El Doce concession, comprising 
18,514.47 ha. in the Department of 
Magdalena, on which the El Retiro tests 
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were drilled, was surrendered by Richmond 
during November 1944. : 

The Villamizar concession in the San 
Pablo area, Department of Bolivar, with 
an area of 15,121.9 ha., was relinquished 
by Compania Colombiana de Petroleo 
Occidental in July 1944. 


Petroleum Developments in Ecuador 1941 through 1944 


By Bren F. Zwickx,* Memper A.1I.M.E. 


THE entire production of oil in Ecuador 
so far has come from the Santa Elena 
Peninsula, Province of Guayas. Both 
the shallow fields: of the northern and 


the deeper fields of the southern part 


of the peninsula have been in constant 
exploitation, though the former are of 
doubtful economic value. In Table 1 
herewith, which commences with the total 
amounts produced by the various com- 
panies up to 1940, annual company totals 
are given for the succeeding years. The 
figures for 1944 have been partly estimated. 
Table 2 gives figures on casinghead 
gasoline. 

Shell Company of Ecuador (formerly 
known as Anglo-Saxon) has continued 
active exploration in the Oriente region east 
of the Andes, and during 1944 the Com- 


 pany’s first wildcat well was spudded in. 


International Ecuadorean Petroleum Co. 
(formerly International Petroleum Co., 
Limited) has pursued an active exploration 
campaign since the latter part of 19309, 


and a drilling string was placed in operation 


Manuscript received at the office of the 


Institute April 12, 1945. 


a Pt ets 


* General Manager, International Ecuador- 


ean Petroleum Co., Guayaquil, Ecuador. 


about a year later. A second string of 
tools was added during 1943 and a third 
a few months ago. Ten wildcats, all dry, 
have been completed in this period, two 
wells are drilling at the present time and 
other locations are on the program. Seven 
of the wells thus far drilled are in the area 
between Guayaquil and the Santa Elena ~ 
Peninsula, one up the Daule River beyond 
Balzar, one on Puna Island in the Guayas 
Estuary and one in the northern province 
of Esmeraldas. Both the present drilling 
wells are in the Guayaquil-Santa Elena 
zone. 

The situation in regard to concessions 
has changed during the past four years 
because I.E.P.C. has made its selections 
from the extensive Daule-Guayas Study 
Concession, as a result of which large 
tracts were returned to the Government; 
because of the expropriation of the holdings 
of the ‘‘Ecuapetrol,” a German concern 
whose acreage has passed into other hands; 
the Peruvian-Ecuadorean boundary settle- 
ment, which has reduced Shell’s holdings 
somewhat; and the transfer of most of 
the holdings of the Cia. Minero-Petrolera 
del Pacifico to I.E.P.C. The greater part 


TasLe 1.—Production of Crude Oil in Ecuador 


a Estimated. 


b Includes Ecuador Tropical Oil Co. 


a a ee a 
Anglo- Ecuador | Carolina eT, 4 Concep- Petrop- 
Year Bouadorian | Oiifelds | Oil | P.C. | pekeyor| olis Oil | 7% 

MM ERACONIGA0y ccs sssmierie sees; 23,041,639° 744,177 | 620,652 | 9,690 | 145,914 | 31,872 |24,503,944 
a ro4t FMS ot cp hao ae 1,103,873" | 350,076 | 63,198 688 | 65,538 | 17,277 | 1,600,650 

: : 1,704,399" | 396,446 | 60,499 494 |} 95,774 | 85,019 | 2,342,631 
1,711,492 | 372,083 | 45,264 695 | 78,441 | 170,965 | 2,378,940 

2,150,000%5| 581,000) 36,100% 700%| 82,1004] 130,100] 2,980,000¢ 

29,711,403 |2,443,782 | 825,713 | 12,267 | 467,767 | 435,233 |33,890,165 
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of the Shell acreage is subject to selection, 
and the majority of the area involved 
reverts to the Government. 

Standard of California and, to a lesser 
extent, Standard of New York, have at 
various times during the past few years 
shown a good deal of interest in the acquisi- 
tion of acreage in Ecuador, and it is 
possible that the former, which still 
maintains a small organization within the 
country, may at some time enter the field 
on a more definite basis. 

The accompanying map shows the 
present distribution of acreage in Ecuador. 


TABLE 2.—Casinghead Gasoline, Anglo- 


Ecuadorian Oilfields, Limited 


ay ee ee 
Net Pro- 
Year Le duction, 
ME EN Gal. 
Total to 1940..........| 9,876,020,000% | 7,665,693 
IQ4I..........| I,496,501,000 | 1,221,228 
EQAG tro aku eaese 1,896,157,000 I,542,260 
TLOAS Oe Rawat. 1,730,299,000 | 1,431,014 
IO44......-+-+-| 2,149,400,000%| 1,574,000 
17,148,377,000 |13,434,204 


Se eee 


« Estimated. 
b Partly estimated. 


Petroleum Production in Mexico during 1943 and 1944 


By J. M. pe ta Garza CARDENAS,* MEMBER A.I.M.E. 


Mexico’s total oil production in 1943 
amounted to 35,149,843 bbl. and in 1944 
to 38,196,818 bbl., both being substantially 
larger than in 1942, when production was 
only 34,715,547 bbl. Daily average figures 


Manuscript received at the office of the 
Institute April 28, 1945. 

* Production Manager, Petroleos Mexicanos, 
Mexico, D. F., Mexico. 


are as follows: 95,111 bbl. in 1942; 96,301 
bbl. in 1943; and 104,363 bbl. in 1944. The 
increase of 8062 bbl. in daily output from 
1943 to 1944 was due to more refinery 
runs and an expanded volume in exports 
of refined products, although the export of 
crude oil decreased somewhat. The increase 
affected mainly the southern Tampico 
district (Golden Lane), which in December 


TABLE 1.—Oil and Gas Development in Mexico in 1944 


Field 


Line Number 
Year of Discovery 


Gas . 
Total Oil Production, Bbl.«| Production | Number of Ciland/or 
Thousand Cu. Ft. 
1944 

To End During | To End | During} £ = 
1944 1944 io | 1944] Be | Z| 
2=/3/8 

ce | 2 | 2 

5 Oi hed 


NortTseastern Mexico 


DALIAN cod 0 SL en Ae ee ey BRET a Si 1934 x 0 0 3,082 145 3 0 0 
Si eared ye dae cee cian tee TR ee 1937 70 0 0 0 0 3 0 0 
PUR VET Ro ees Ge Ose ar i a eR eh 1936 = 0 0} 14,499] 1,019 6 0 0 
ARE CRATIGN ae ofr i hed acute ces a oe 1933) 1,230 0 0| 13,337 300 7 0 0 
Tampico AREA 

Di POM EIAs ict lelslnlaree alta Bieteree taleraientite ate 1980} 15,851) 213,543,0902) 21,019,0402] 223,3752| 22,1272 51 5 0 
6] Northern District (Ebano, Panuco, ete.) . . .}1904] 100,000] 767,154,890 | 3,636,768 x z| 1,659 5 = 
7| Southern District (Golden Lane)...<.... _,» {1908} 33,000) 1,051,007,957 | 8,292,043 F 4 x 544 0 z 
8| Other Fields (San Sebastian, Tanhuijo, 4,082,967 22,159 z 2 55 0 x 

Mecatepec, Furbero). 
a eee aS | sl 

IstamMus oF THHUANTEPEC AREA 

O) Oaidhanay. Wosatr aimee os ae hetero 1934 300 891,307 229,460 2 2 8 3 0 
JOEL Burrovstatey eaduate s nab secu aaiiea 5 1930 370 14,860,778 491,965 z x 41 0 0 
11) El Plan (lignitic hor.)..............sc0e0s 1931 830 48,697,317 | 2,143,986 x J 74 1 0 
12] El Plan (Concepcion hor.)................ 1943 250 1,206,447 979,969 606 495 12 10 0 
13] El Plan (eastern ext.)...............00eee 1934 80 611,599 30,599 fi | x 2 0 0 
AAI Hilinola 6...2 tetera nal ae atten 1921 460 20,215,691 341,982 x z 81 0 0 
AS} Peape Nusvo.s. sedsrbices ca tie icinmens 1928 40 202,150 27,707 z x 8 0 0 
DG Origlia: sarstats faniagn stats WaT 8 sisi ele ares RT 1928 470 42,890,883 972,856 x z 93 0 0 
17| Other Fields (San Cristobal, Capoacan, 

Sol 5 oncepcion, Tecuanapa, 

Ixhuatlan, Belem, Sarlat, ete.). z 8,284 x z 
DGD OtALS ah. 51.5.5 ce eeeine demiann catia 2,165,365,076 | 38,196,818 | 254,899 | 24,086 


« Footnotes to column heads and explanation of symbols are given on page 258. 
* Includes one well completed in Tertiary sand with 106,584 bbl. of oil, and 64 millions cu. ft. of gas total production. 
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1942 was producing less than 4000 bbl. 
per day, while in 1943 it went up to 
17,820 bbl. and in 1944 to 22,718 bbl. per 
day. 


DRILLING 


Throughout 1943, of the 22 wells drilled 
in Mexico, 9 were in the Tampico Northern 
district, 5 in Poza Rica, 4 in El Plan, 1 
in Cuichapa and 3 wildcats; of these, 13 
were productive. Of the 9 dry holes, 3 
were wildcats and 6 in the Tampico 
Northern district, where production is 
found in fractures-and a large percentage 
of failures is expected. 
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In 1944, of the 34 wells drilled, 11 were 
in the Tampico Northern district, 5 in 
Poza Rica, 11 in El Plan, 3 in Cuichapa 
and 4 wildcats; of these, 24 proved produc- 
tive. Of the ro unproductive wells, 6 were 
in the Tampico Northern district and 
4 were wildcats. 


WILDCATS 


During 1943, three exploration wells 
were drilled in search of new reservoirs, 
all of which were failures: Rancho Nuevo 
1 in the Tampico district, close to the 
Golden Lane; Santa Ines 1, west of 
Tampico, which was abandoned because 


TABLE 1.— (Continued) 


1 Does not include wells temporarily shut down. 


3 Refers to deepest sand. : e ; 
4 Production found in fractures into the first 800 ft. of the Tamaulipas and San Felipe formations. : 


5 Reef-phase limestone penetrated only 2 feet. 


Wells Produc- | Reservoir Char- Deepest Zone 
ing Dec. 194491] Pressure, Lb.| acter of Producing Formation Tested to 
per Sq. In.* Oil* End 1944? 
Soles 
Oil 2 a 
a ze 
: a hd ag |AS 
< Tnitial = a es Name and Age Pa) ae Re = | 2 Z Name : 

: =| &) 8] o.8|.243| 2 see 
z| 2/3 a3 |25/8S 3/28 /52|8"| 2 a6 
o| & (Se hee eS wn he Bu 35 3 a s chr 
=| S =I pe E+ se BS! & a 2] 2 Sy 
Sle S5|8 4°65 Fa™ oe 1As || zB a 

NorrHmastern Mrxico 
1) O}; 0|3) 700 x Mount Selman, Eoc §| 15 | 1,925] 38] A_ | Carrizo 5,960 
2 0}; 0) 3 320 2 Mount Selman, Hoc S | 20 720| 12) AF | Carrizo 2,000 
a Orr 0) 6 9003} 900 Mount Selman, Eoc § | 23 |2,120} 2] N | Carrizo 2,935 
44 0} 0/7 860 z Eavoste, Cook Mountain, Yegua,| 8 | 27 264) 310 Mt. Selman 6,280 
oc 
Tampico ARBA 
5| 37] 0 | 0 | 3,294 | 2,726] 30 /1.8 | Tamabra, CreL L | 10z | 7,250) 296) N Triassic 8,499 
6} 299} 0; 0 x z| 12 |5.02| Tamaulipas, San Felipe, Crel L | Fis | 1,148} 24} AF | L, Cretaceous} 4,182 
7| 198 | 0/0 z z| 20 |3.64| El Abra, CreL L | Cav | 2,200] 25] AF | L. Cretaceous | 10,585 
8} 1; 0) 0 x 2 
Isramus of TEHUANTEPEC AREA 
9 8 0 00x 1.6 | Concepcion Inf, Mio j Ny 33.) DF }z. 4,156 
10} 0 a) - z| 26 |1.5 | Concepcion Inf, Encanto, Mio S 62 DS | Oligocene 5,423 
Ti! 04 0 x z| 24 |2.0 | Cedral, Lignitic, Mio ; 8 216 | AF | Miocene 6,191 
12} 12} 0O| 0 | 2,700 | 2,600) 30 |z Concepcion Inf, Concepcion Sup, | § 131 | DX | Miocene 6,698 
io 
13)=.- 0 0 as z| 35 |1.45] Concepcion Inf, Encanto, Mio § 32 | NF | Miocene 5,327 
14, +O 0 “3 z| 22 |3.42| Encanto, Mio iS} 92 | TF | Miocene 3,608 
15} Oj] 0) 0 z z| 36 |1.15| Encanto, Mio : S 29| DS | Miocene 1,733 
16} 0 10 Piha 1.6 ieee Inf, Encanto, Mio 8 167 | DS | Hocene 4,287 
y uy Deposito, Olig 
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of mechanical difficulties, and La Venta 1 
in the Isthmus. 

In ‘1944, only 4 wells were drilled: 
Aragon 2, west of the Golden Lane, 
Tampico area, and Santa Ines 2, west of 
Tampico; Zanapa 1 and La Venta 2 in 
the Isthmus. All were dry holes. 


OPERATING TECHNOLOGY 


Continued progress has been achieved 
and-sound principles of petroleum engine- 
ering are being constantly applied in the 
development and proper handling of oil 
fields in Mexico. Electric coring, gun- 
perforating, squeeze-cementing and acidiz- 
ing have become standard procedures and 
bottom-hole pressure surveys are being 
made periodically in all the new fields, 
such as the deeper productive sand in El 
Plan, Isthmus of Tehuantepec, Cuichapa 


and Poza Rica. In these new fields produc- 


tion is being curtailed to increase the ulti- 
mate recovery by taking advantage of the 
water drive present in them, wherever it is 
economically possible to do so. 


New REFINING FACILITIES 


Additional refining facilities are being 


* built in the Mexico City (Atzcapotzalco) 
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refinery to increase its present capacity 
of 20,000 bbl. up to 40,000 bbl. per day, 
and to obtain aviation gasoline as well as 
high-test motor gasoline. In connection 
with this project, a desalting stabilization 
and absorption plant is being erected at 
Poza Rica and the capacity of the Poza 
Rica-Mexico City pipe line is being en- 
larged so as to enable it to supply the new 
refining facilities in Mexico City. It is 
expected that practically all of this new 
construction work will be completed before 
the end of 1945. 


PLANS FOR 1945 


The production of oil in 1945 will be 
greater than that of the preceding years. 
The Government intends to increase 
exploration and drilling; wildcats will be 
drilled in northeastern Mexico, Tampico 
and Isthmus areas, while the exploitation 
wells in the Ebano, Panuco, Poza Rica, 
El Plan and Cuichapa fields will be kept 
golng. 
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Petroleum Developments in Peru, 1942-1944 


By O. B. Hopxins,* Memper A.I.M.E. 


THE reports for the years 1942 and 1943 
were written in 1943 and 1944, respectively, 
and were summarized at the meetings of 
the Institute in February 1943 and 
February 1944, but were held in manu- 
script form until released for publication 


in 1945- 


1942 


During the year 1942, developments in 
the Peruvian oil industry continued to 
be subject to repercussions from the 
swelling war effort, which steadily diverted 
more of the normal supply of men and 
materials into war channels, and neces- 
sitated the rerouting of supply lines. The 
result in Peru was an increasing demand 
for crude oil and products. 

The production of petroleum ‘in Peru 
in 1942 was 13,626,259 bbl., as compared 
with 11,935,584 bbl. in 1941—an increase 
of 1,690,675 bbl., or approximately 14 
per cent. The largest increase, amounting 
to over 61 per cent, was from the Lobitos 
fields, but this increase was caused largely 
by the subnormal production in 1941. 
International Petroleum Company’s pro- 
duction in the La Brea y Parinas field 
increased 727,111 bbl., or 7 per cent, 
whereas the Peruvian Government’s pro- 
duction in the small Zorritos field declined 
10,380 bbl., or approximately 20 per cent. 
The final production figures for the Ganso 
Azul field at Agua Caliente were not 
available for 1942 at the end of the year, 
but the production was believed to have 
increased approximately 80 per cent from 


Manuscript received at the office of the 
Institute April 13, 1945. 

*Vice President, Imperial Oil Limited, 
Toronto, Ont., Canada. 


1941, or from 13,750 to approximately 
25,000 barrels. 


* DEVELOPMENT AND EXPLORATION 


Exploration in Peru in 1942 was very 
limited and confined to areas adjacent to 
the older producing fields, and the efforts 
there were largely expended in the exten- 
sion and development of the producing 
areas. This situation resulted partly from 
the shortage of transportation and drilling 
equipment, and also from the strong 
demand for increased production of 
oil. 

International Petroleum Co. completed 
69 wells during the year, including seven 
exploratory wells, three of which added 
moderate extensions to the proven areas. 
Sixty of the completions were oil wells and 
nine were dry holes. 

Lobitos Oilfields, at Lobitos and Restin, 
is understood to have concentrated its 
drilling effort on development rather than 
on exploration. 

The Peruvian Government operating at 
Zorritos confined its drilling to the develop- 
ment of the small producing areas previ- 
ously found. During the year it announced 
plans to drill three exploratory wells in 
the Pirin area of southern Peru (see 
map on p. 638). It was reported that the 
Government had made a survey of the 
Sechura area (representing the southern 
part of the Northern National Reserve 


as shown on the map), but no work under 


this arrangement was announced. 

The Cia. Ganso Azul, at Agua Caliente, 
completed its No. 6 well as a producer on 
March 27, and during the year it com- 
pleted the installation of a 4o0-bbl. 
topping plant. 
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LEASING IN 1942 


There was very little leasing activity 
during the year 1942 and it appeared that 
the Government was taking a strong 
and nationalistic attitude with regard 
to the petroleum industry, and _ con- 
templated control of future exploration 
and development largely on its own 
account. This conclusion was indicated 
by such action as the creation of National 
Reserves covering prospective areas and 
the making of the contract for geophysical 
work in the Sechura area mentioned above, 


_ and by the refusal of various applications 


for petroleum concessions. 

In connection with the latter, the follow- 
ing Governmental action may be con- 
sidered significant. The applications of 


Sr. Castaneta for concessions covering 


127,925 hectares in eastern Peru were 
reported to have been refused, and an 
application made by Sr. Checa has not 
as yet been accepted. When the Cia. 
Ganso Azul made application for the 
conversion to an exploitation basis of its 
exploration concessions covering 36,000 
hectares, the Government took the attitude 
that it was not obligated to make such a 
conversion and, after imposing severe 
obligations on the Company, it agreed 
to the conversion of only 30,000 hectares, 


and caused the remaining 6000 hectares 


to be thrown into the reserved area. 
Under the agreement the Company was 
obligated to pay the Government, in 


addition to the royalty stipulated, 10 


per cent of the profits. The Government 


assumed control over the selling price 


“of crude and products and required that 


two members of the Company’s directorate 

should be appointed by the Government. 
It appears, however, that the Govern- 

ment may still grant petroleum concessions 


 ynder certain conditions. An exploration 


Oe a 


concession in the High Sierras covering 


: 4000 hectares was granted to Srs. Criado y 


Tejada by resolution dated Sept. 3, 1942, 
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and applications of Srs. Barreda y Laos 
and Sr. Matteucci, covering 150,456 
hectares, appear to be in the way of being 
approved provided they are adapted to 
conform to Law 8527 with regard to 
location and area. 


OTHER DEVELOPMENTS IN 1042 


An important event of the year was 
the change in the exportation tax which, 
as of March 1, was increased from $1.705 
U.S. Cy. per metric ton to $2.96. This is 
approximately equivalent to an increase 
from 22.6¢ to 39.27¢ per barrel. Royalty 
payments, however, may be deducted from 
the export tax payable. 

Another important event was the settle- 
ment of the boundary between Peru and 
Ecuador, which was agreed to during the 
Pan American conference in Rio de Janeiro 
on January 29. Incidentally, the settlement 
reduced the Anglo Saxon Oil Company’s 
to-million-hectare concession in Ecuador 
by about 6 per cent which, according to 
the decision, lay in Peruvian territory. 


1943 


Exploration activities in Peru continued 
to be strongly affected by the difficulty 
of securing men and equipment from the 
reduced supply that remained available 
after the demands of the war effort had 
been satisfied. 


EXPLORATORY DRILLING 


In order to make the most of the 
transportation equipment that was on 
hand, exploratory drilling in 1943 was 
mostly confined to the older, nearer and 
more accessible areas. 

International Petroleum Co., on its 
La Brea-Parinas Estate, completed 14 
semiexploratory wells. Three of these added 
modest extensions to the proven oil 
areas; three were productive of gas only, 


_and eight were abandoned as dry holes. 


' The Lobitos Oilfields Ltd. likewise 
concentrated its drilling effort on develop- 


ae 
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ment wells in the proven areas of its 
property, which adjoins ’ International’s 
Estate on the north. It is understood that 
no wildcat drilling of any kind was under- 
taken by this company during the year. 
The Peruvian Government is reported 
to have drilled an outlying wildcat well 
south of Zorritos on a part of the Tumbes 
National Petroleum Reserve, which orig- 
inated from several small renounced 
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Broggi to compile a geologic map of 
Peru. A few months later, it formally 
approved a plan he had submitted for the 
initiation of the work and for making 
the geologic studies necessary to evaluate 
properly the potentialities of the Amazo- 
nian region, and also to cooperate with 
neighboring countries in making a geologic 
map of South America. The geological 
prospecting was expected to be completed 


leases. This well is known as Organos by the end of 1943 for the Departamentos 
TABLE 1.—Production of Crude Oil in Peru, 1940-1943 
BARRELS? 
La Brea-Parinas | Lobitos & Restin| Zorritos Pachitea 
(International (Cia. Petrolera (Petroleo (Cia. Ganzo Total 
Petroleum Co.) Lobitos) del Estado) Azul 
SSCP ascus hci) sieeve kite ugie clio aifels 9,626,831 2,431,477 67,957 12,126,265 
HAD eR etn Pea PaO ie 10,362,395 eee 1,507,208 (794) | 53,231 13,750 11,936,584. 
PME OM SEs Sine tole osotc eheseltariyie enaltatevie 11,089,506 (2202) | 2,469,902 (800) | 41,850 (sr) 27,201 (4) |13,628,4590 
BOWS ins Sus «cei taiceg> eo sudiie' afinisie 12,055,908 (2239) | 2 529,232 | (815) | 39,766 (51) 29,592 (4) '14,654,498 
. ’ Wells Drilled in 1942 
~ Number of wells completed. . 69 22 6 97 
MEP SOCUCING. 5. ores ais oe os oe sie 60 20 3 83 
Beery HOLES... sp. wstie oe os a's 9 is 3 I4 
_ Total feet drilled in year.. 230,389 . 53,0 917 290,385 ft. 
, Wells Drilled 3 in 1943 
- Number of wells completed. . 72 37 3 I12 
FOC CII G. ciiher--<rals =e ares 59 18 2 19 
BPO Ty HOLES oo. oie 2 Joe sie = = 2)s 6 one 13 19 I 33 
Total Fest drilled in year.. 272,032 57,188 8,113 337,203 ft. 


P a Peruvian Government statistics from Anuario de la Industria Minera en el Peru 1043, 170-176, Pub. 


Lima, Peru, Sept. 1944. 
b Figures in parentheses indicate number of wells. 


No. 7 and is on an old, renounced lease 
known as Constancia, which is entirely 
surrounded by lands held by the Lobitos 
 Qilfields. The test is said to have completed 
as a producer that flowed at the rate of 
70 bbl. per day from a depth of approxi- 
mately soo meters. 
a In eastern Peru the Cia. Ganso Azul, 
it is understood, did not complete or 
commence drilling on any wells on its 
Agua Caliente concession in 1943, probably 
because the market outlet for its products 
is so restricted under present conditions 
that the production available from wells 
already drilled is ample to take care of the 
- current demands for products. 


i 


SURFACE EXPLORATION 


On Aug. 14, by Supreme Resolution 
328, the Government authorized Engineer 


of Cuzco, Madre de Dios and the upper 
part of Loreto. 


‘LEASING 


Throughout the country, as far as 
known, no changes were made in 1943 
in the status of concessions already 
granted nor were any large concessions 
applied for during the year. 

In eastern Peru, more restr ctions were 
placed on the filing of applications for 
concessions. As of Jan. 13, the Government, 
in four separate Resolutions, created four 
new Reserved Areas; three in the Departa- 
mento of Loreto and the other in the district 
of Manu, on the headwaters of the Madre 
de Dios River. These new Resolutions 
were followed on Dec. 23 by a new decree, 
under which there was suspended until 
further notice the acceptance of any oil 
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denouncements throughout the entire re- 
gion of eastern Peru. The grounds given 
for this action were that the Government 
is studying a plan for the exploration and 
exploitation of the oilfields in the whole 
area east of the Andes. The locations of 
all these restricted areas are noted on 
the accompanying map. 


1944 


In 1944, exploration in Peru was confined 
essentially to the drilling of 20 wildcat 
and stepout wells by established companies 
in the oil fields on the Coast, and to some 
surface geological investigations that were 
made for the Peruvian Government in the 
Oriente region of eastern Peru. The areas 
of activity during 1944 are shown on the 
map on p. 638. 


EXPLORATORY DRILLING IN 1044 


Largely because of the conditions of 
insistent demand for oil and reduced 
supply of materials that were imposed by 
the war, the exploratory drilling was 
restricted to close-in areas where any new 
discovery wells would be relatively cheap 
and easy to drill and could be connected 
immediately with production outlets. 

International Petroleum Co., which 
produces about 82 per cent of Peru’s 
annual output, completed 19 exploratory 
or semiexploratory wells. Of these, four 
resulted in discoveries of oil, one produced 
gas, and 14 were abandoned as dry holes. 
The four new pools probably will prove 
to be relatively small areally, as often 
happens on the Estate. However, usually 
this characteristic is offset considerably 
by the richness of the sands, so that any 
discovery well makes a satisfying addition 
to the proven reserves; and production by 
natural flow provides new oil that is quickly 
available, without waiting for pumping 
equipment. 

The Lobitos Oilfields, which operates 
the adjoining property to the north on 
the coast, and usually produces 17 per 
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{ 4 ; 
cent of the country’s annual production, 


is understood to have conducted little or 
no exploratory drilling in 1944, presumably 
preferring to devote its activities to 
supporting its output by drilling only 
development wells in proven areas and 
doing some deepening. 

The Peruvian Government, on _ its 
small Constancia property, which lies 
completely surrounded by the Lobitos 
tract, is reported to have completed 
during the year a second well, known as 
Organos No. 8, as a stepout to the dis- 
covery well Organos No. 7, which came 
in during late 1943 at 70 bbl. per day or 
better. The new well is rated as capable 
of flowing about 40 bbl. per day. No new 
activity of importance has been reported 
on or near the Government’s Zorritos 
property or elsewhere in the reserve zone 
of northern Peru. 

In eastern Peru the Government is said 


to be preparing to drill a test well with a. 


rotary rig on a structure in the Orellana 
district of the Contamana region, where 
Mr. Douglas Fyfe, formerly of the Ganso 
Azul, has been in charge of the geological 
investigation. Orellana is some 350 km. 
north of the Ganso Azul field. 


SURFACE EXPLORATION 


The Government has commissioned Dr. 
Victor Oppenheim also to do geological 
work for it. At midyear, Dr. Oppenheim, 
who formerly worked with the Socony- 
Vacuum Co., was studying the oil possibili- 
ties in the Rio Manu area in southeastern 
Peru, where his field party expected to 
work on regional stratigraphy and struc- 
ture in the area above the Manu’s con- 
fluence with the Upper Madre de Dios. 


LEASING AND LEASE LEGISLATION 


Leasing was again very inactive during 
the year. It may be recalled that the 
Government on Jan. 13 of 1943 created 
restricted areas in the Department of 
Loreto and in the Manu region; and that 


» 


ae tees tate nee eee 


further 
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on Dec. 23 of the same year, it issued 
a decree preventing the filing of applica- 
tions anywhere in eastern Peru until 
notice. Recently—that is, on 
Jan. 18, 1945—it issued another decree 
reserving all the oil lands in the coastal 
departments of Peru. As a result of these 


~ and earlier decrees, relatively little prospec- 
tive oil land in Peru is now open to filing. 


As far as the general trend of leasing 
legislation in Peru is concerned, it is said 


that consideration is being given to the 


drafting of a new oil law, early action 


OAL 


on such a law being favored by some and 
others preferring to delay the drafting 
of new legislation until the end of the war 
and more settled conditions indicate what 
new features should be incorporated in a 
new law. 

Meanwhile, in adjoining Ecuador, the 
International and Lobitos interests carry 
on exploration and exploitation, respec- 
tively, along the coast, and the Anglo- 
Saxon continues the investigation of 
its huge concession covering the entire 
Ecuadorian Oriente. 


1941 to 1944 Inclusive 


; 
Petroleum Developments in Venezuela ‘ i 
- 


By D. C. PorTERFIELD* 


1941 

Propucrion of crude oil in Venezuela 
increased from 186,134,000 bbl. in 1940 to 
228,131,000 bbl. in 1941. or 22.6 per cent, 
to establish a new all-time high for the 
country. While the average production for 
the year was 625,000 bbl. per day, produc- 
tion during the month of December 1941 
averaged 751,000 bbl. per day, and during 
the last week of the year, 766,000 bbl. 
per day. 

Production from the Lake Maracaibo 
basin averaged 454,000 bbl. per day during 
the year, or 72 per cent of the total for 
the country, compared with 73 per cent 
of the total produced in 1940. 

Drilling during the year was approxi- 
mately on the same scale as in 1940, with 
438 wells completed in 1941 as compared 
with 429 the year before. Exploratory 
completions decreased from 18 in 1940 to 
6 in 1941. Of the drilling operations in 
1941, 56 per cent was concentrated in the 
Lake Maracaibo basin and 44 per cent in 
eastern Venezuela, success being 98 per cent 
in the Lake basin and 83 per cent in the 
east. Successful completions for the country 
as a whole amounted to 92 per cent of the 
total wells drilled. 

Exploratory drilling in 1941 resulted in 
the discovery of three new fields, all in 
eastern Venezuela; viz., Guara, about 
11 km. to the northeast of the Oficina field 
but on a separate structure; Santa Rosa, 
which is east of El Roble field on a structure 
forming a part of the major Santa Ana- 


Manuscript received at the office of the 
Institute June 11, 1945. 

*Creole Petroleum Corporation, Caracas, 
Venezuela. 


642 


San Joaquin-El Roble uplift; and Santa 
Barbara, which is southwest of the Jusepin 
field on an extension of the main Jusepin — 
anticline. At the close of the year three 
wildcats were drilling, all of which showed 
prospects of obtaining production; that — 
is, Mercedes No. 2 in central Guarico, Las 
Ollas No. rt on the Anzoategui-Guarico 
border near the town of Zaraza, and 
Quiamare No. 1 in Anzoategui northeast — 
of the town of San Mateo. 

In spite of heavy withdrawals and the 
resultant natural decline in the potentials 
of older producing areas, new drilling 
during the year increased the potential 
production of the country from an esti- 
mated 780,000 bbl. per day at the end of 
1940 to an estimated 810,000 bbl. per day 
at the end of 1941, or approximately 4 per. 
cent. 

Since domestic consumption of petroleum 
products is insignificant compared with 
total production, exports of crude and 
products during the year increased in line 
with production. Crude exports totaled 
196,800,000 bbl., compared with 158,400,- 
cco bbl. in 1940, and exports of products 
were 26,100,000 bbl., compared with 
21,900,000 bbl. the year before. 

Exports of crude from Venezuela to the 
United States amounted to 36,500,000 bbl. 
In addition, about 2,200,000 bbl. was 
imported in bond into the United States 
for transfer to Canada. 

Total refining capacity of the counts 
in 1941 was approximately 125,000 bbl. 
per day, including a crude-conversion plant 
with a capacity of 32,000 bbl. per day, 
capable of making fuel oil only. Three 
plants with a capacity of 121,000 bbl. per 


aviation gasoline, 
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day, out of a total of nine in the country, 


supplied products consumed locally with 
the exception of lubricants, waxes and 
and exported their 
surplus output. 

The remaining six, which are small top- 
ping or conversion plants, furnished gaso- 
line and fuel for the consumption of the 


- companies operating them. 


A total of approximately 31,000,000 bbl. 
of crude was refined in Venezuela during 
1941 compared with 27,000,000 bbl. in 
1940. 


1942 
Production during 1942 totaled 147,984,- 


_ 000 bbl., compared with 228,131,000 bbl. 
in 1941, or a decrease of 35 per cent. This 


decline in withdrawals was the direct 


result of the shipping situation that devel- 
oped soon after the first of the year, when 


enemy submarine action against allied 


_ shipping in the Caribbean area was intensi- 


_ fied. The 1942 production was the lowest 


for Venezuela since 1934. 
The Lake Maracaibo basin continued to 


rank first among the producing areas 


of the country, with 1942 withdrawals 
amounting to 107,227,000 bbl., or 73 per 


cent of the total, compared with 72 per 


cent in 1941. 


- Total potential production available for 
export increased from approximately 800,- 


ooo bbl. per day in December 1941 to 


approximately 850,000 bbl. per day at the 
end of 1942, or about 6 per cent. Actual 
production at the end of the year 1941 
~ amounted to 94 per cent of the potential 


4 
4 
% 


compared with only 48 per cent at the 
~ end of 1942. The potential at the close of 


1942 was divided; 64 per cent for the 


Bolivar Coastal fields, 12 per cent for 
other fields in western Venezuela, and 
24 per cent for eastern Venezuela fields. 


In spite of curtailed production during 
1942, drilling was maintained at approxi- 


_ mately the same level as in 1941. A total of 
447 wells. was completed in the country 
_ during the year, or 9 more than in 1941. 
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Of all 1942 completions, 95 per cent were 
successful. 

Exploratory drilling in 1942 resulted in 
the completion of 1o wildcat wells of 
which six were producers and four were 
dry holes. Two new fields of probably 
major importance were discovered; viz., 
Quiamare, in the state of Anzoatequi, to 
the northeast of the town of San Mateo, and 
Mercedes, which is in Central Guarico 
about so km. west of the town of Valle 
de la Pascua. In addition, crude accumula- 
tion of minor importance was discovered 
in wildcat wells Las Ollas No. 1, near the 
town of Zaraza at the eastern boundary of 
the state of Anzoategui, and OM No. 2, 
which proved the existence of a southeast 
extension to the Oficina field. 

Exports of crude from Venezuela during 
1942 amounted to 123,000,000 bbl., com- 
pared with 196,800,000 in 1941, and exports 
of products were 17,100,000 bbl., as com- 
pared with 26,100,000 bbl. the preceding 
year. 

Crude exports destined for the United 
States amounted to 6,700,000 bbl. In 
addition, 3,000,000 bbl. was imported 
into the United States in bond for transfer 
to Canada. 

A total of 22,202,000 bbl. of crude was 
refined in the country during 1942, com- 
pared with approximately 31,000,000 bbl. 
refined in 1941. As of the end of the year 
1942 there were nine refineries in Venezuela 
having a total capacity of approximately 
135,000 bbl. per day, including two plants 
processing heavy crude for the manufac- 
ture of fuel oil, with a total capacity of 
42,000 bbl. of crude per day. 


1943 


On March 13, 1943, the Venezuelan 
Congress passed a new Petroleum Law, 
superseding all others previously enacted, 
which had a far-reaching effect on the oil 
industry. Companies already holding con- 
cessions when the law became effective 
were given the right to convert their 
holdings to the new law, and were granted 
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new titles to all concessions thus converted 
to run for 40 years from the date of con- 
version. Royalties on production payable 
to the Government, which formerly ranged 
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the industry that the new law is eminently 
fair to both the concessionnaires and the 
Government. At the end of the year indica- 
tions were that the industry in Venezuela 


TABLE 2.—Wauldcats Drilled in Venezuela, 1941 to 1944 


q Location Total 
Z Well Name Drilled By punt Results 
ce nae ; 
3 State District 
ae c 
1 cna OS, NO: 43... caenc..c ss Mene Grande Oil Co. Anzoategui Freites 7,005 | 400 bbl. per da; 
2 Sta. Rosa RG No. 2........- Mene Grande Oil Co. Anzoategui Freites 6,577 | 1,460 bbl. ees dey 
3 Sta. Barbara No. 1.......... Cia. Consolidada de Petr. Monagas Maturin 4,325 | 1,920 bbl. per day 
4 Panchita No. Loca. iecss -s-- Socony-Vacuum Oil Co. Anzoategui Monagas 3,606 | Dry hole 
5 Hamaea No. lo. 5 ....5-+. =: Socony-Vacuum Oil Co. Anzoategui Miranda 3,472 | Dry hole 
6 ine INoM Ls. eee ac strat §.A.P. Las Mercedes Guarico Infante 6,232 | Dry hole 
7 Guara GG No. 1...........- Mene Grande Oil Co. Anzoategui Freites 8,096 | 1,260 bbl. per da 
8 Guara GG'No. 2..........-: Mene Grande Oil Co. Anzoategui Freites 7,889 500 bbl. oer ae 
9 Oficina OM No. 2.........-. Mene Grande Oil Co. Anzoategui Freites 5,421 155 bbl. per day 
10 Quiamare QG No. 1......... Mene Grande Oil Co. Anzoategui Libertad 9,055 | 685 bbl. per day 
1 Mercedes No. 2........-+--- §.A.P. Las Mercedes Gu4rico Infante 5,586 | 1,500 bbl. per day 
12 Tas Ollas NOs Les cas sel oan Standard Oil Co. of Venezuela] Guarco Zaraza 7,947 
13 GuarasGo NOL: eres alec Mene Grande Oil Co. Anzoategui Freites 7,307 | Dry hole 
14 Guara GG No. 4...........- Mene Grande Oil Co. Anzoategui Freites 7,400 | Dry hole 
15 Guara GM No. 1...........- Mene Grande Oil Co. Anzoategui Freites 7,755 | Dry hole 
16 Fe asia INGsfh2 Siipsiake electors Texas Petroleum Co. Monagas Sotillo 5,543 | Dry hole 
Creole Petroleum Corp. Falcon Zamora 2,803 | Dry hole 
Creole Petroleum Corp. Zulia Bolivar 4,925 | Dry hole 
..-| Mene Grande Oil Co. Anzoategui Freites 3,992 | Dry hole 
¢ ..-| Mene Grande Oil Co. Anzoategui Freites 5,491 | 720 bbl. per day 
Quiamare QG ...| Mene Grande Oil Co. Anzoategui Libertad 9,710 50 bbl. per day 
Yopales Yi ..-| Mene Grande Oil Co. Anzoategui Miranda 5,500 | 230 bbl. per day 
La Cruz No. 1.... ...| Creole Petroleum Corp. Monagas Maturin 9,539 | Dry hole 
Bachaquero LB No. ...] Venezuelan Oil Cone. Ltd. Zulia Bolivar 7,573 | Dry hole 
Concepcion No. 141 ...} Venezuelan Oil Conc. Ltd. Zulia Maracaibo 5,542 | Gas well 
La Paz No. 53.. .| Venezuelan Oil Cone. Ltd. Zulia Maracaibo | 5,015 | Dry hole 
- .| Venezuelan Oil Cone. Ltd. Trulia Maracaibo 1,936 63 bbl. per day 
.| Caribbean Petroleum Co. Zulia Sucre 6,974 50 bbl. per day 
.| Colon Development Co. Zulia Colon 3,170 | Dry hole : 
.| Colon Development Co. Zulia Colon 3,672 | Dry hole 
Tarra No. 133.... .| Colon Development. Co. Zulia Colon 4,530 | Dry hole 
Manapire No. 1... .| §.A.P. Las Mercedes Guarico Infante 5,123. | Dry hole 
Soledad No. 1.... .| Socony-Vacuum Oil Co. Monagas | Maturin 9,550 | Dry hole 
rated Pobres No. 1 .| Socony-Vacuum Oil Co. Anzoategui Monagas 3,925 | Dry hole 
Creole Petroleum Corp. Zulia Bolivar 5,438 | Dry hole 
Pta. Benitez PB No. 151 .| Creole Petroleum Corp. VARETN ‘Bolivar 4,385 | Dry hole 
Creole Petroleum Corp. Monagas Maturin 9,825 | Dry hole 
Creole Petroleum Corp. ‘Monagas | Maturin 5,040 | Dry hole 
Mene Grande Oil Co. Anzoategui Freites 7,201 | 525 bbl. per day 
Guara GS N Mene Grande Oil Co. Anzoategui Freites 6,805 | 495 bbl. per day 
Yopales YS No. 11 Mene Grande Oil Co. Anzoategul Miranda 5,600 | #50 bbl. per day 
Yopales YS No. 14 Mene Grande Oil Co. Anzoategul © Miranda 4,973 | 380 bbl. per day 
Bachaquero LB No. 114 Venezuelan Oil Conc. Ltd. Zulia Bolivar 10,000 | Dry hole 
Bachaquero LB No. 124 Venezuelan Oil Conc. Ltd. Zulia Bolivar. 2,279 | 1,050 bbl. per day 
Concepcion C No. 147 Venezuelan Oil Cone. Ltd. Zulia Maracaibo | 2,716 | Dry hole , 
Texas Petroleum Co. Delta Amacuro 9,244 | Dry hole 
Texas Petroleum Co. Guéarico Infante 4,945 | Dry hole 
Socony-Vacuum Oil Co. Guéarico Zaraza 5,336 | Dry hole 
Mene Grande Oil Co. Anzoategui Freites 6,900 | Dry hole 
Caribbean Petroleum Co. Zulia Mara 6,000 | Dry hole 
Texas Petroleum Co. Guarico Infante 5,819 | Producer 


from 7.5 to 15 per cent, depending upon the 
location of the concessions and the petro- 


eum law under which they had been 


granted, were uniformly raised to 16% 


el aoa 2% 


_ per cent. Surface taxes and initial explora- 


tion and exploitation taxes were also 
increased but it is generally conceded by 


was entering a period of greatly intensified 
activity. Beside the companies that have 
operated in Venezuela for a number of 
years, several additional American com- 
panies have recently been acquiring con- 
cessions and preparing to start preliminary 
exploration work. 
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Production in Venezuela during 1943 was 
adjusted to meet war requirements and 
tied in with the availability of tankers. 
The total for the year was 179,399,000 bbl., 
or 21 per cent over the 1942 figure. The 
Maracaibo basin accounted for 81 per cent 
of the total, compared with 73 per cent 
in 1942. 

Potential production for the country at 
the end of 1943 was estimated to be 880,000 
bbl. per day, an increase of some 30,000 
bbl. per day over the potential at the close 
of 1942. 

Drilling was considerably curtailed dur- 
ing 1943, compared with 1942, principally 
because of material shortages. Only 222 
new wells were completed in the country, or 
50 per cent fewer than the previous year; 
86 per cent of the 1943 completions were 
producers, compared with 95 per cent 
success obtained in 1942. 

Eighteen exploratory wells were drilled 
in 1943, of which five were oil wells, one 
produced gas and 12 were dry. No new 
fields were discovered during the year but 
extensions of some importance were proved 
in. the Concepcion, La Paz, Quiamare and 
Yopales fields. 

Pipe-line facilities were completed in 
1943 that permitted Santa Barbara, 
Mulata and Yopales fields to be produced 
for export for the first time. 

A total of 174,150,000 bbl. of crude and 
products was exported from Venezuela 
during 1943, of which 156,700,000 bbl., or 
go per cent, was crude oil. Exports to the 
United States amounted to 11,050,000 bbl. 
of crude. 

The total refining capacity of the country 
at the close of the year was approximately 
135,000 bbl. per day. Crude throughput 
during the year amounted to 21,500,000 
bbl., compared with 22,200,000 bbl. in 
1942. 


1944 


The year 1944 was characterized by 
greatly increased activity within the 
industry as compared with the preceding 
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two years. The clearing of the Caribbean 
area of enemy submarines permitted 
increased shipping, which resulted in the 
steady increase of production and exports 
throughout most of the period. Drilling 
was also stepped up as materials became 
more readily available. 

Production in 1944 totaled 257,034,000 
bbl., which was 43 per cent above the 
1943 figure and the greatest in the history 
of the country. Peak production was 
reached in September when an average of 
833,000 bbl. per day was produced during 
the week ended Sept. 25. Western Vene- 
zuela accounted for 183,200,000 bbl., or 


71 per cent of the total, compared with 


81 per cent in 1943. Potential. production 
for the country at the end of the year was 
estimated to be some 960,000 bbl. per day, 


compared with 880,000 bbl. per day at the - 


end of 1943, an increase of about 9 per cent. 

Drilling in Venezuela- during 10944 
resulted in the completion of 387 wells, of 
which 89 per cent were producers. This 
total includes 17 wildcats, of which 6 were 
successful, and 12 deeper tests, of which 
Ir were producers. No new fields were 
discovered during the year but important 
extensions to known reservoirs were out- 
lined, which added substantially to reserves. 

Exports from Venezuela in 1944 totaled 
249,950,000 bbl., of which 229,450,000 bbl. 
was crude and 20,500,000 bbl. was refined 
products. The bulk of all exports was 
shipped to the refineries at Aruba and 
Curagao for refining or further processing. 
Exports to the United States amounted to 
37,450,000 bbl., or only 15 per cent of the 
total. : 

Approximately 25,900,000 bbl. of crude 
was processed within the country during 
1944. Domestic consumption amounted to 


approximately 7,600,000 bbl. of crude and | 


products compared with 6,150,000 during 
1943. 

At the close of the year there were 
approximately 26,500,000 acres of oil 
concessions in force in Venezuela, held by 
42 companies and individuals. 
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Chapter IV. Education 


Petroleum Engineering Education and the Quantitative Approach 
By Harry H. Power,* Memper A.I.M.E. 


(Houston Meeting, May 1944) 


ABSTRACT 


THE specific purposes of formal engineering 
education include training in the basic sciences, 
the engineering-problem method, the rudi- 
mentary development of technical skills, an 
appreciation of values and costs, and an 
understanding of the art of engineering as 
distinguished from its science. Two major 
divisions of an educational program in engi- 
neering are recognized: (1) the scientific- 
technological, and (2) the humanistic-social. 
Hence, the entire curriculum for the four-year 
program in specialized petroleum engineering 
schools must be designed to give the student 
an initial impetus in the directions indicated. 
In accordance with suggestions from the 
Engineering Council for Professional Develop- 
ment, more attention is being given to the 
fundamental approach in the undergraduate 
curriculum. 

This paper presents a cross-sectional view- 
point of the various educators in the petroleum 


engineering schools concerning course contents 


in the specialized curricula. An outline is sug- 
gested for the content of the specialized courses 
wherein the engineering problem method or 
quantitative approach is emphasized. Although 
the particular viewpoints of the author have 
been stressed, yet due acknowledgment is 
made to a considerable number of petroleum 
engineering educators and engineers in indus- 
try interested in educational work, for their 
contribution of course outlines or helpful sug- 
gestions with respect to programs that will be 
of maximum value to students, institutions, 
and the industry they serve. 

Although “standardization” of course mate- 
rial is not suggested, the advantage to be gained 
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* Professor of Petroleum Engineering, Chair- 
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by cooperative determination of purpose and 
scope are apparent, particularly from the 
standpoint of the proper accreditment of 
petroleum engineering schools by petroleum 
engineering educators who have laid a basis 
from which to measure educational values. 
Petroleum engineering has “‘come of age”’ and 
deserves the same careful attention with 
respect to curricula that has been accorded 
other engineering branches. 


INTRODUCTION 


Engineering schools have a major 
responsibility to the public, to industry 
and to the professions they serve. The 
specific purposes of formal education 
include training in the basic sciences, the 
engineering-problem method, the rudi- 
mentary development.of technical skills, 
an appreciation of values and costs, and 
an understanding of the art of engineering 
as distinguished from its science. Other 
purposes implied include the ability to 
read, write, and speak the English language 
effectively, an understanding of social and 
human relationships, a knowledge of the 
duties of citizenship, a broad appreciation 
of cultural interests, and an indoctrination 
in professional standards and relations. 
Throughout these educational processes is 
the development in the student of habits 
of accuracy, thoroughness, powers of 
analysis, creative ability and integrity 
with respect to all phases of his work. 


Major Divisions oF PROGRAM 


In the Report of the Society for the 
Promotion of Engineering Education,} two 


+ Report of Committee on Engineering 
Education after the War, dated January 1044. 
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major divisions of an educational program 
are recognized: (1) the scientific-technologi- 
cal and (2) the humanistic-social. 


The objectives of the first division are: 


“1, Mastery of the fundamental scientific 
principles and a command of basic knowl- 
edge underlying the branch of engineering 
which the student is pursuing. This 
implies: 

(a) grasp of the meaning of physical and 
mathematical laws, and knowledge 
of how they are evolved and of the 
limitations in their use; 

(b) knowledge of materials, machines and 
structures. 

2. Thorough understanding of the engineer- 
ing method and elementary competence 
in its application. This requires: 

(a) comprehension of the interacting 

elements in situations which are to be 
analyzed; 

(6) ability to think straight in the appli- 
cation of fundamental principles to 
new problems; 

(c) reasonable skill in making approxi- 
mations, and in choosing the type of 

} approach in the light of the accuracy 

required and the time available for 
solution—in sum, a foundation for 
engineering judgment; 

(d) resourcefulness and originality in 
devising means to an end; 

(e) understanding of the element of cost 
in engineering and the ability to deal 
with this factor just as competently 
as with technological factors. 

3. Ability to select the significant results 
of an engineering study and to present 
them clearly and concisely by verbal and 
graphic means. 

4. Stimulation of a continuing interest in 
further professional development.” 


The objectives of the humanistic-social 
division are: 


“rt. Understanding of the evolution of the 
social organization within which we live 
and of the influence of science and engi- 
neering on its development. 

“2, Ability to recognize and to make a critical 
analysis of a problem involving social and 


economic elements, to arrive at an intelli- 
gent opinion about it, and to read with 
discrimination and purpose toward these 
ends. : 

“3. Ability to organize thoughts logically and 
to express them lucidly and convincingly 
in oral and written English. 

‘4, Acquaintance with some of the great 
masterpieces of literature and an under- 
standing of their setting in and influence 
upon civilization. ~ 

‘5. Development of moral, ethical and social 
concepts essential to a satisfying personal 
philosophy, to a career consistent with the 
public welfare, and to a sound professional 
attitude. Y 

“6. Attainment of an interest and pleasure 
in these pursuits and thus of an inspiration 
to continued study.” 


Hence, the entire curriculum for .he 
four-year program must be designed to 
give the student an initial impetus in the 
several directions indicated. The broader 
aspects of the petroleum engineering cur- 
riculum have been discussed at length 
by Uren, Stephenson, Vance and others. 
Current textbooks on petroleum engineer- 
ing have indicated the course contents of 
the specialized subjects at certain institu- 
tions. However, a recent survey of courses 
offered by the petroleum engineering 
schools of the United States shows that 
some correlation should be made of course 
contents from school to school, so that 
petroleum engineering will receive the 
consideration that has been paid other 
engineering branches by their respective 
professional societies. 


FUNDAMENTALS 
> 


In accordance with suggestions from the 
Engineering Council for Professional De- 
velopment, more attention is being given 
currently to the fundamental approach — 
in the undergraduate curriculum, with a 
minimum emphasis on specialization. Up 
to 40 per cent or more of the total hours 
required for graduation are within the 
specialized department in other fields of 
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engineering. Although the proportion of 
hours spent on specialized curricula in 
petroleum engineering seldom exceeds 
20 per cent of the total hours for graduation, 
serious consideration has been given the 
fundamental engineering-problem method 
in teaching even this limited number of 
subjects in petroleum engineering. All 
engineering branches function principally 
in the application of the usual funda- 
mental sciences to their particular specialty. 
Petroleum engineering is not different from 


_ other engineering branches in this respect. 


Actual training in the sciences is done out- 
side the engineering departments. 

In common with other engineering 
branches, the pertroleum engineering litera- 
ture has become increasingly mathematical. 
A good understanding of advanced calculus 
is necessary before some papers presented 
before petroleum and technical societies 
can be digested and applied to ordinary 
problems. This situation presents the 


“opposite and extreme from the purely 


“descriptive approach,” and requires study 
of the upper technical limits to which 
undergraduate requirements should be 
raised. 

A survey conducted by the author 
several years ago indicated that the 
majority of operators and engineers con- 
sulted believed that completion of the 
ordinary calculus was sufficient for under- 
graduate purposes. Advanced mathematical 
studies, they believed, should be considered 
only at the graduate level. Such a procedure 
naturally limits the consideration of under- 


_ graduate studies requiring advanced mathe- 


matics as prerequisites. However, from the 


- standpoint of usual engineering practice, a 


surprisingly large proportion of engineering 
problems require no more mathematical 
foundation than that offered in the usual 
four-year college program. It is our belief 
that the curricula should be so designed 
that avenues will be left open for continued 
study in the several allied fields, so that 
the question of technical difficulties will be 
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solved by the simple expedient of con- 
tinuing studies into the graduate schools. 
Two or three years of graduate study or its 
equivalent is a minimum additional prepa- 
ration for any student contemplating a 
career in research, regardless of his engi- 
neering branch. 

In the long run, an ability to utilize 
engineering training in terms of the usual 
engineering concepts, including a liberal 
sprinkling of practical economics, may 
prove to be a better leverage for the 
operating engineer than an _ intimate 
acquaintance with mathematics beyond the 
usual calculus. 


ENGINEERING-PROBLEM METHOD 


As shown previously, there is nothing 
new in proposing a ‘quantitative’ or 
problem approach to specialized courses 
in petroleum engineering. Most of the 
schools have adopted in some measure or 
other the engineering-problem method of 
instruction. Obviously, it is unreasonable 
to presume that such courses should be 
“standardized.” Although standardization 
may be approximated, differences in 
regional requirements will prevent the 
adoption of rigid programs. But, a free 
exchange of ideas through educational 
committees, adoption of summer schools — 
for teachers in accordance with precedents 
set by other engineering branches, inter- 
change of instructors with engineers in 
industry, and other expedients, should 
enable educators to sift the chaff from 
the wheat to the betterment of engineering 
schools and the profession in general. 

In order to outline suitable subject 
matter for the specialized curricula, it is 
well to inquire: What unique features 
common to petroleum engineering make 
it desirable to select this material? Grant- 
ing that the courses in the other branches of 
engineering will give the student a satis- 
factory general background, an attempt is 
made to answer this question broadly from 
the composite experience of the author and 
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various well-known educators and practic- 
ing petroleum engineers. 


SPECIALIZED COURSES 


The introductory specialized course 
deals directly with the material the 
engineer must handle, sell, and be conscious 
about—petroleum. He is concerned with 
the origin of petroleum, its composition, 
classification and description; its physical 
properties, molecular weight, characteri- 
zation and derived indices, and the 
correlation of physical properties with 
chemical constitution. Attention is placed 
on the more important group reactions of 
petroleum, such as oxidation; action of 
sulphur, light and other radiations; hy- 
drolysis, polymerization, hydrogenation, ni- 
tration and alkylation. The usual A.S.T.M. 
tests ae considered and followed by a 
summary of evaluation methods. 

The next step is more quantitative than 
the preceding one. Since the conversion of 
units from one system to another, and 
the handling of fluid flow, heat flow and 
other problems in general require some 
conception of dimensions, the student is 
introduced to the general principles of 
dimensional analysis, and analogies, and 
methods for the calculation of dimension- 
less numbers. Since a large proportion of 
the mathematics used in usual operations 
is empirical, some training is given in curve 
fitting and the formulation of empirical 
equations. This is followed by a study of 
weight and material balances, the ideal 
behavior of gases, vaporization and con- 
densation. If a service department fails to 
offer such material, the petroleum engi- 
neering student may continue with the 
study of thermophysics and thermochemis- 
try in his major department. Too much 
stress cannot be placed upon such funda- 
mental subjects as enthalpy, entropy, 
specific heats, free energy, heat units, and 
humidification. This is followed by a 
detailed study of the compressibility of 


gases, their fugacity and thermal properties 
at high pressures, the volumetric and 
phase behavior of hydrocarbons, and the 
weight and heat balances of combustion 
processes. 

By this time the student has had some 
experience in the application of the fore- 
going to reservoir and production problems. 
Continued study is made of the application 
of surface and colloid chemistry, acid 


treatment, chemical reconditioning and the - 


chemistry of explosives, emulsions, cements — 


and oil well waters. 


Process STUDIES 


The sequence of specialized and pre- 
requisite courses thus prepares the student 
to appreciate more than ever the quantita- 
tive approach. Certain processes, which 
we will term ‘‘ petroleum processes” for the 
present, demand more originality and a 
more precise handling of the usual mathe- 


matics on the part of the student. Included * 


in this category are such processes as heat 
transfer, diffusion, fluid films, gas com- 
pression and expansion, distillation, absorp- 
tion, extraction, stabilization, pipe-line 
flow of fluids, vertical flow of fluids, flow 
restriction and control, surface and sub- 
surface pumps and pumping. Throughout 
these process studies the problems offered 
for solution will relate to reservoir per- 
formance, production of fluids, oil and gas 
separation, preliminary refining; natural 
gasoline, distillate, carbon black, oil shale, 


and processing of synthetic fuel; flow of | 


fluids in pipe lines, desalting, mud circu- 
lation, cement circulation, production con- 


trol, water injection, and measurement . 


of fluids. 

Concurrently with the course in “petro- 
leum processes” described previously, the 
student makes certain laboratory deter- 


minations, since the principles involved are. 


basically and uniquely significant to 
petroleum engineering. He determines the 
various physical properties of petroleum. 
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His examinations include: gas analysis, 
molecular weight, deviation of natural gas, 
simple distillation, true boiling point dis- 
tillation, low-temperature fractionation, 
absorption fractionation, and correlation of 
the physical properties with the chemical 
constitution of petroleum. 

In the core laboratory he determines 
porosity by various methods; fluid, water 
and oil saturation; permeability; salinity. 
He displays these analyses graphically and 
makes quantitative determinations with 
respect to the petroleum reservoir. He also 
learns to sample and analyze reservoir fluids 
under natural conditions of temperature 
and pressure, and to determine pressure 
volume relationships, saturation pressure, 
shrinkage, gas-oil ratio and viscosity. 

The student’s examination of drilling 
fluids includes various physical properties 
such as viscosity, density, sand content, 
hydrogen-ion concentration, particle-size 
distribution and surface characteristics. He 
notes the effect of composition and reagents 
on viscosity, stability, gel strength, carry- 
ing capacity, filtration and wall building. 
The effects of water, temperature, accelera- 
tors, bentonitic and inert materials, and 
time, on the properties of cement in the 
fluid and final states are investigated 
experimentally. 

Finally, he acquires some first-hand 
acquaintance with instrumentation and 
calibration, including pressure and vacuum 
gauges, subsurface pressure gauges, well- 
surveying instruments, bottom-hole sam- 
plers, dynamometers, indicating and re- 
cording thermometers, liquid meters, gas 
meters (orifice and positive displacement), 
service regulators, calorimeters, liquid- 
level indicators, separators, telemeters, 
and automatic control mechanisms. Al- 
though many of these investigations are 
“terminal points” in themselves, yet, 
academically, they serve a broader purpose 
in preparing the student quantitatively for 


-more advanced studies uniquely charac- 


teristic of petroleum engineering. 
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PLACE OF GEOLOGY 


The petroleum engineer must apply his 
training in geology to problems in well 
completions, production practices, recon- 
ditioning, and secondary recovery. He 
must know some of the elements of sub- 
surface correlation methods. Correlating 
determinations are therefore made from an 
examination of drill cuttings and cores. 
Studies in depth measurements, well sur- 
veys, and directional drilling techniques; 
well logs, driller’s logs, time logs, sample 
logs, electrical logs, gamma-ray logs, geo- 
chemical logs, peg models, foraminifera, 
and micropaleontological objects in general, 
lead to subsurface correlations and the 
preparation of geological cross sections, 
sand maps, prediction of coring points, 
shooting points, plugback points, and a 
host of other points. Additional studies 
are made of insoluble residues, heavy 
mineral residues, and of isopach, isocon, 
isosalinity, and isogeothermal maps. This 
program may seem to be over-extended, 
but experience has shown the practicability 
of such instruction in the determination, 
measurement, and correlation of significant 
horizons in petroleum reservoirs. This is 
another example of the “quantitative” 
approach. 


RESERVOIR PERFORMANCE 


The culminating course in the under- 
graduate curriculum is the senior course in 
petroleum reservoir performance. Courses 
in sedimentation, stratigraphy, structural 
geology and supporting specialized courses 
have been completed. Beginning with a 
study of surface forces and capillary be- 
havior, the student next is concerned with 
the original distribution of fluids in oil 
reservoirs and mechanisms for displace- 
ment of fluids in sands. This is followed 
by a more detailed consideration of Darcy’s 
law, permeability, and porosity measure- 
ments. The student is introduced next to 
general hydrodynamical equations, going 
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no further than his basic mathematics will 
permit. Studies in steady-state flow, both 
two-dimensional and_ three-dimensional, 
include single-phase incompressible sys- 
tems, single-phase compressible systems, 
and multiple-phase compressible systems. 
These lead to such study of the flow of 
heterogeneous fluids, particularly recent 
laboratory research, as the undergraduate 
student’s preparation will permit. 

The determination of material and 
volumetric balances for oil fields is one 
more evidence of the quantitative approach 
and its practical application. The same im- 
portance is attached to the determination 
of average reservoir pressure and produc- 
tivity indices. Rates of water influx and 
field pressure-production relationships lend 
themselves readily to the problem ap- 
proach. The student, at this point, is in 
a position to make an intelligent classifica- 
tion and determination of reservoir control 
in terms of the prevailing sources of energy 
present. He applies his theory of dimen- 
sions to the prediction of reservoir per- 
formance through experimentation with 
electrolytic models and other analogies. 
Case problems with respect to reservoir 
control are drawn freely from such opera- 
tions as well completion, acidizing, shoot- 
ing, gravel packing, perforating, recondi- 
tioning, well spacing, repressuring, recy- 
cling, and water-flooding. Further math- 
ematical studies concerning petroleum- 
reservoir performance requiring a more 
extended use of advanced calculus such as 
partial differential equations, vectors, and 
Fourier series, are offered in the graduate 
school only. 


OIL-FIELD EquieMENntT 


Of equal rank with the previously de- 
scribed study of ‘‘petroleum processes”’ is 
the course concerned with the design, selec- 
tion, and performance of oil-field equip- 
ment, and representing the application of 
prerequisites in the chemistry and strength 
of materials, mechanism and power trans- 


mission. The various factors such as stresses 
and corresponding strains, wear and tear, 
load and torque ratings, capacities, lubrica- 
tion, performance, and expected life, are 
everyday considerations of the future pro- 
duction engineer. He may not design 
equipment at the plant, but he will be 
called upon to furnish field data for design 
purposes. From an operational and semi- 
design standpoint, however, the student is 


given specialized instruction in concrete — 


and reinforced concrete; foundations, floors 
and stanchions; derricks and gin poles; 
tubular goods; casing strings; tubing 
strings; unfired pressure vessels; storage 
tanks, and piling. In his specialized con- 
sideration of the general principles of 
power transmission he considers horse- 
power and torque calculations and opera- 
tional data on belting; chain drives; 
shafting; bearings; reduction gears; vari- 


able speed controls; clutches, couplings and ~ 


collars; hoists and hoisting blocks; wire 
lines; pumping units; drill pipe; sucker 


rods; engines and motors. Opportunities — 


for the quantitative or problem approach 
are obviously manifold in such studies. 


Economics 


At least one course in the application of 
economics to petroleum is offered in the 
specialized curricula which should serve 
to inspire the student with the world-wide 
importance of the industry and show 
unmistakably that very important factors 
other than quantitative methods will have 
considerable influence on his future career. 
Such a course may include:* the geographic 
distribution of petroleum; oil-land acquisi- 
tion and control; oil-industry finance; 


labor; industrial management; taxation; 


production control; the cost of producing 
petroleum; petroleum cost accounting; 
petroleum transportation; international 
commerce; petroleum statistics; and the 


conservation of petroleum resources. — 


7 Suggested by outline from Professor L. C. 
ren, University of California. 
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If time permits, a course in the evalua- 
tion of oil and gas properties not only 
demonstrates the problem approach, but 
should prove to be stimulating to the 
student in the manifold aspects of the 
study, embracing on the one hand, broad 
principles of economics, and on the other 
hand, scientific methods for the estimation 
of oil and gas reserves. Evaluation methods 
are considered from the standpoints of 
natural-gas public utility properties as 
well as the usual commercial oil and gas 
appraisal. Some review of the mathematics 
of finance will be necessary, which will be 
followed by a detailed appraisal involving 
the inventory of physical equipment, the 
estimation of reserves, and the finished 
“present worth value.” Methods for esti- 
mating reserves include the usual graphical 
analyses, as well as the volumetric and 
material-balance methods. Since the basic 
theory involved has been included in 
specialized courses previously described, 
there is some difference of opinion as to 


’ whether this course should be required 


or offered as an “elective.” The author 
is inclined to lean toward the second 
alternative. 


SIMPLIFICATION” 


Thus, the teaching of engineering in 
general involves many factors including 
the problem of quantitative approach. 
Although such personal attributes as 
personality and cooperative capacity will 
probably be of more apparent significance 
in professional advancement, yet that 
inherent ability to analyze the various 
elements of the problem and present to 
management a clearcut conclusion from 
the evidence, must be the rock upon which 


“the remaining professional qualifications 


rest. The problems in the classroom should 
be relatively new. Their solution should be 
obtained by the application of fundamental 
principles, and not by substitution in 
formulas. Deductions may be made from 
established generalizations of science. On 
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the other hand, observed data may lead to 
certain conclusions. The important ele- 
ments of the problem must be studied and 
a solution selected and applied, observing 
the usual simplifying assumptions. Prob- 
lems that are too easy or too difficult will 
be of little educational value. They should 
be difficult enough to tax the students’ 
powers of achievement, but not so difficult 
as to lead to discouragement. 
Furthermore, the petroleum engineering 
student, in particular, should be taught 
that, contrary to a prevailing tendency in 
current technical literature, it is not 
necessarily “‘smart”’ or good judgment to 
camouflage his reports unnecessarily with 
undue “‘technical flavor.’ On the other 
hand, he should be taught certain prin- 
ciples of intellectual honesty that will 
admit that all unusually difficult studies 
and problems should finally be reduced to 
ordinary language that the business ex- 
ecutive can understand. In other words, 
if double integrations, partial derivatives, 
and so on must be in the report, assign 
them to their proper place therein and 
summarize the results simply in another 


’ section for the attention of those who may 


wish to know whether or not the engineer- 
ing staff is worth its salt. Truly, he must 
be taught that the art of making complex 
things simple is an art indeed for the 
engineering student to contemplate. 


Basis oF ALL ENGINEERING 


Not only does a good groundwork in 
basic subjects appear essential to the under- 
graduate student, but a continuation of the 
quantitative approach in the application 
of these principles provides him with the 
ability to turn to other branches of engi- 
neering, if, following graduation, he should 
so desire. It is not uncommon today for a 
graduate in petroleum engineering to study 
for a fifth year and receive a degree in 
mechanical or chemical engineering. Such 
leeways in course structure permit the 
student to defer his decision until he 
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becomes of more mature age. He may, 
thereby, not only have the broad back- 
ground afforded by the petroleum engineer- 
ing curricula, but also an additional spe- 
cialized background of his own choosing. 

What of the future of petroleum engi- 
neering? Exploratory methods have greatly 
increased the rate of discovering oil fields. 
When the flush: fields go, secondary 
methods will be of more importance, but 
even secondary methods cannot be ex- 
pected to provide a source of oil inde- 
finitely. However, we do know that sub- 
stitutes for petroleum will make their 
appearance in ever increasing quantities 
as petroleum reserves diminish. The litera- 
ture is replete with technical discus- 
sions concerning the carbonization and 
hydrogenation of coal; the Fisher-Tropsch 
synthesis from natural gas, lignite and coal; 
the retorting of oil shale and tar sands; 
the processing of fuel from agricultural and 
other materials. Certainly, another argu- 
ment for the type of specialized courses 
suggested is the recognition of the possible 
extensions, of the petroleum engineer’s 
activities into the realm of synthetic fuels. 
Must we throw up our hands and turn to 
some other branch of engineering when and 
if such a change in technique is indicated? 
Such new operations smack strongly of 
mining! It seems as though the petroleum 
engineer, properly trained academically 
through his basic sciences, the quantitative 
approach, and the usual “petroleum proc- 
esses,” and well seasoned in industrial 
experience, should continue with little 


difficulty in the fuel engineering of tomor- 
row. In short, the training of today should 
contemplate every contingency in the 
professional life of the petroleum engineer 
of the future! 


SUMMARY 


In conclusion, the student in petroleum 
engineering must have sound preparation 
in basic fundamentals. He must be able to 
analyze his problems quantitatively and 
recognize, separately, the various elements 
involved. He must know what qualities go 
to make up engineering judgment; that is, 


skill in reaching the best possible conclusion’ 
under the limitations of allotted time and 


required accuracy. He must appreciate the 
importance of cost and of practical 
economics. He must be able to organize his — 


thoughts and to express them clearly 


through speech and written English. He — 
must be willing and able to adjust his 
personality to his environment. Finally, he 


must have a decided interest in continued 

professional development, and a sound 

philosophy of social values. 
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Chapter V. Refining 


Review of Refinery Engineering for 1944* 
By Watter MItter,{ MemBer A.I.M.E. 


HUNDRED-OCTANE aviation gasoline, tol- 
uene for T.N.T. production, high-quality 
lubricating oils for the needs of aviation 
and the armed forces, and _ synthetic 
chemicals for rubber manufacture again 
commanded the top priorities of the 
petroleum refining industry in 1944, the 
third year of America’s active participation 


in the war. The objective continued to be to 


produce more and more of these mate- 
rials—to keep up with increasingly greater 
requirements. 

By the end of the year all of the new 
installations projected before 1944, with 
the exception of possibly two or three 
that will tail over into January or February 
of 1945, had been completed and put into 
operation. And with the completion and 
putting into operation of these various 
units and the consequent lessening of 
construction responsibilities and problems, 
the industry was put into position to 
concentrate on the new operations and 
devote much more of its time and effort 
looking toward maximum output, both as 
to quantity and quality from the new 
facilities. 


AVIATION GASOLINE 


Making high-octane aviation gasoline 
continued to be the prime requisite of 
refining activities during 1944 as it was 
in the two previous war years, with the 


*Reprinted from Mining and Metallurgy, 
February, 1945. . : 

+ Chairman, Committee on Refinery Engi- 
neering, Petroleum Division, A.I.M.E.; Vice- 
President, Continental Oil Co., Ponca City, 
Oklahoma. 


sights at the end of the year set to still 
higher figures than those which had been 
previously projected. 

About July 1 the daily output had 
been raised to 400,000 bbl., with some 
few large plant installations still to be, 
completed and put into operation. Indica- 
tions were that by December production 
would be up to all requirements, with 
good inventories. However, although by 
the end of the year the industry was 
turning out something over 500,000 bbl. 
a day, the estimated requirements of the 
armed services had been raised by a 
considerable figure, owing to the greatly 
increased aerial activities both in the 
European and Far Eastern combat areas. 
By the end of the year, therefore, the 
picture had changed, with the prospect for 
a much longer continuation of the Euro- 
pean war, so that even with the completion 
and putting into operation in the United 
States by January 1945 of the last two 
or three 1oo-octane units authorized prior 
to 1944, it was evident it would be neces- 
sary to make still greater efforts to increase 
output of existing facilities to keep safely 
ahead of the game. - 

Efforts of the industry and the Petroleum 
Administration for War as well as the 
Technical Advisory Committee and other 
research and development groups are 
concentrated therefore on methods and 
means of further augmenting the produc- 
tion of all existing refinery facilities 
engaged in making 1oo-octane aviation 
gasoline and components entering into 
it. The goal will be reached. 
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One of the means to increase coming 
production will undoubtedly be the more 
extensive use of stronger synthetic catalysts 
in many of the catalytic cracking units. 

Announcement has been made of priori- 
ties having been granted for two additional 
large-sized 1oo-octane plants, one of 
which will possibly be completed in 1945 
and the other early in 1946, neither in 
time, however, to help materially during 
the coming year. 

Another possibility that has been worked 
on extensively during the year is the 
hydrocarbon compound known as triptane 
—2-2-3 trimethylbutane. This has an 
octane blending value considerably in 
excess of toluene, and a gasoline made 
using triptane and tetraethyl lead is one 
of the most powerful combinations so 
far developed. A  12-cylinder Allison 
engine, with rated take-off power of 1500 


hp. with 1oo-octane gasoline, is said to | 


have developed over 2500 hp. with triptane 
and lead tetraethyl blends. Triptane was 
practically a laboratory curiosity up to 
a short time ago. A pilot plant has been 
developed capable of producing ro bbl. a 
day, which has made possible some fairly 
extensive testing in airplanes and other 
war equipment. Details of this develop- 
ment are secret, of course, and no in- 
formation is available as to whether 
and when large-scale plants can or will 
be installed. 

Plans have been announced for the 
manufacture of a new “superfuel” of 
far greater power, developed by tech- 
nologists of our refining industry, designed 
primarily for use of planes taking off from 
the decks of aircraft carriers, the flat-tops 
_ of our Navy, and in the B-29 bombers 
and the like. Only about half as much of 
this type of fuel can be made from a barrel 
of crude as the present regular roo-octane 
material, but no extensive changes in 
existing plants are required to produce it. 
Many refineries are in position to start 
making this fuel quickly, but extensive 
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manufacture will be delayed until the 
production of the present 1oo-octane 
material reaches an excess as the making 
of the superfuel entails a reduction in 
the ratio of about two barrels of the present 
fuel for every barrel of the new fuel 
produced. 


TOLUENE For T.N.T. 


At the end of 1943, refiners manufac- } 


turing toluene were in the position of 
making considerably in excess of the 
quantity needed for the T.N.T. require- 
ments of the armed services, and the 
too-octane gasoline program was helped 
by having the surplus diverted to it as a 
blending component for which it is highly 
suitable and valuable. Despite some in- 
crease in the production rate of some 
of the plants, the excess is being reduced 
rapidly. The same factors that increased 
the need of aviation gasoline—namely, 
greater aerial and bombing activities in 
the war areas—are responsible for higher 
T.N.T. requirements, and the surplus 
of toluene available for roo-octane gasoline 
blending operations is therefore being 
lessened by something of the order of 
5000 bbl. a day, increasing to that extent 
the burden on manufacturers of aviation 
gasoline. 

Efforts are also continuing to increase 
the output of existing facilities by re- 
search and development activities. Tolu- 
ene is one of the petroleum materials 
that is critically important to the war 
program in more than one use. 

Toluene is being produced by petroleum 
refiners in this war at rates ten to fifteen 
times as great as the quantity available 
in World War I, at which time the coal- 
tar industry was practically the only 
source of supply. 


HicH-QUALITY LUBRICATING OIL 
Practically all the large and small 


projects authorized prior to 1044 have 
been completed and put into operation. 
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A number of minor additions to exist- 
ing plants were authorized, including 
alterations to remove bottlenecks and 
increase output. 

On the whole, the available supply 
exceeded the demands of the armed serv- 
ices, and there is no apprehension of 
any impending -shortage. Global inven- 
tories of the armed forces have been 
largely supplied, of course, and cur- 
rent production has taken care of con- 
tinuing needs. Should an unexpectedly 
larger consumption develop, it might be 
necessary to take part of it from lubricants 
of suitable quality now being used for 
civilian purposes, but such a situation 
is not expected to develop. 

A large number of new plants have been 
projected on paper and submitted to 
Washington for postwar development and 
for quality improvement, some of which 
may be authorized before the end of the 
war, presumably depending largely upon 
the availability of materials and labor 


necessary for their construction. Three 


projects in easy manpower localities are 
under immediate consideration in Washing- 
ton, but none of them is authorized as yet. 
The high-quality lubricating-oil situa- 
tion is well in hand. 


SYNTHETIC RUBBER FROM PETROLEUM 


The petroleum refiners’ contribution to 
the. synthetic rubber program appar- 
ently is being fulfilled as projected. No 
additional butadiene plants are planned; 
previously projected units are all com- 
pleted and in operation. Most of them 
are capable of producing at better than 
designed rates, and all as a group are 
turning out raw material for synthetic 
rubber faster than the tire manufacturing 
plants can use it. On Rubber Director 
Bradley Dewey’s recommendation, his 
division of the War Production Board 
was dissolved the latter part of the year, 
and the continuing of the rubber program 
taken over by the War Production Board 
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as part of one of its other regular divisions. 
Unfortunately for civilians, it will still be 
a long time before tires will be freely 
available. Estimates have been made 
that restrictions will continue, in spite 
of ample raw material for synthetic rubber, 
at least throughout the year. Part of the 
difficulty responsible for this situation is, 
of course, the vastly increased require- 
ments of the armed services beyond 
previous estimates, due to the extension 
of the European war and the increase in 
land activities in the Asiatic area. It 
may be well into 1946 before the average 
civilian will be able to get tires except 
under the most justifiable conditions. 

A great lack of finished tires continues, 
because the tire plants are suffering from a 
manpower shortage and excessive ab- 
senteeism. However, at least two new tire- 
manufacturing plants have recently been 
completed, one in Oklahoma and one in 
Texas, which will help that situation some- 
what, and the problem of the manpower 
shortage has been checked to the War 
Manpower Commission. The fact remains 
that the refining industry: has made and 
is making good on its assignment in the 
synthetic rubber program. 

The situation is not yet clear as to the 
postwar cost of producing synthetic rubbers 
and the competitive position of synthetic 
with natural rubber in the postwar era, 
but many indications are that the synthetic 
costs will be at satisfactorily low levels. 
Reliable figures should be available during 
the coming year, as the plants build up 
records on continuing operations. 


RESEARCH AND DEVELOPMENT 


As in previous war years, research 
and development efforts continued co- 
operatively under the joint auspices . of 
the Petroleum Industry for War Coun- 
cil and Petroleum Administration for 
War, largely through the activity chan- 
nels of the Aviation Gasoline Advisory 
Committee, the Toluene Technical Com- 
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mittee, and the ‘Technical Advisory 
Committee. The number of petroleum 
technologists actively engaged in" this 


cooperative research and development was 
considerably increased by enlargement of 
membership of the working subcommittees. 

A definite broadening of process develop- 
ment work was seen as the new plants 
went on the production line, necessary 
because of the incompletely developed 
new methods. The efforts of many of those 
who had been engrossed in the construction 
and preparation of the new units became 
available for problems concerned with the 
perfecting of operative technique, improv- 
ing the continuity of operations, the further 
study of corrosion and erosion difficulties, 
and the establishing, for large-scale opera- 
tions, of the most practical and efficient 
conditions. 

Much is being accomplished by having 
regular meetings at about 60-day intervals 
in the various P.A.W. refining districts 
of the operating and technological staffs 
of the plants engaged in 1oo-octane and 
components production. A forum is thus 
provided for a free and full discussion 
of all the questions affecting production 
rate, quality, and in general continued 
improvement in the utilization of these 
important manufacturing facilities—a pool- 
ing of experience and knowledge gained 
by those men in the line of immediate 
direction and supervision, men actually 
on the ground about the facilities and in 
intimate contact with all operating steps 
and problems. 

A development worth noting, although 
not near enough to be applicable to war 
production, is the growing interest in 
possible applications of the Fischer-Tropsch 
process, or modifications thereof, to some 
of our large gas reserves. This is one of the 
sources that are looked to for augmenting 
future crude-oil supply as and when the 
oil wells fail to completely fill the demand. 
Three or four pilot plants, the largest 
with a capacity of between 15 and 20 bbl. 
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per day of liquid oil output, are in operation 
developing information as to engineering 
data for large plants, yields, costs, and 
commercial feasibility of such operations. 
There is even some thought that plants 
may be designed to be economical under 
present-day or immediate postwar con- 
ditions. Quite possibly all the research 
and development activities known to be 
under way now may lead to definite and 
encouraging conclusions during the coming 
year. a 

Research and broader operating experi- 
ence are adding much to catalytic cracking 
and other catalytic operations such as 
isomerization and alkylation, information 
and developments utilized in operations 
as available, but the veil of. secrecy, 
except for those in position to make 
practical applications in the war effort, 
still holds. : 


CRUDE AND GENERAL PRODUCTS 


Charge of crude oil to stills increased 
to unprecedently high figures. 

Compared with an average of about 
4,200,000 bbl. per day in December 1943, 
we have a figure close to 4,600,000 bbl. 
average in December 1944. The 10943. 
year’s average of approximately 3,910,000 | 
bbl. is exceeded, as will be shown when 
final figures are available, by about 
600,000 bbl. per day for a 1944 average 
of approximately 4,525,000 bbl. per day. — 
Doing this cut into the country’s over-all 
crude-oil stocks by about 20,000,000 
barrels. ‘ 

Motor-gasoline rationing continues. _ 
Transportation difficulties decreased to 
some extent but increased diversion of 
petroleum products to war purposes 
prevented any easing up of gasoline ra- 
tioning. Daily military uses of gasoline 
have increased by 200,000+ Dbbl., to 
a total of more than 800,000 bbl. per day, 
so it has taken the increased refinery 
runs and the somewhat greater transporta- 
tion capacities to avoid the necessity of 
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still further reducing gasoline for the 
public. The situation is not likely to change 
until at least the European war is ended. 
Tetraethyl lead for gasoline again 
developed into a problem. The great 
quantitative increase in 1oo-octane gaso- 
line with its 4.6 c:c. per gallon consumption 
(with much of it at 6 c.c. per gallon for 
several months), as well as increased 
quantities of other war gasolines, made 
it necessary to restrict the use of lead 
materially in civilian gasoline, thereby 
reducing the quantity of high-octane 
premium-grade gasoline available to the 
public. Production of premium gasoline 
was quantitatively cut in June to 50 per 
cent of the base period (October 1943, to 
March 1944) and again to 25 per cent of 
the same base period on Oct. 1. An improve- 
ment in the supply permitted raising 
production of premium gasoline to 37.5 per 
cent effective the last week in December. 
During the year there were a few 
scares on kerosine and the lighter fuel 
oils used for household heating, but the 
situations were worked out to the best 
possible degree by the control efforts 
of P.A.W. with the cooperation of the 
industry. The expedient of shipping 


kerosine in drums in railroad boxcars 
from the Gulf Coast refineries to ‘the 
New England States was again resorted 
to at the end of the year. Juggling back 
and forth between light and heavy gas 
oils, between kerosine and domestic burner 
oils by P.A.W. and the industry will 
continue as needs arise. 

The industrial heavy fuel oil situation 
is, however, considerably changed. With 
the high crude runs there was a natural 
increase of heavy fuel oil, which more 
than overbalanced any decrease effected 
by catalytic cracking operations, and 
so at the end of the year some 4,000,000 
bbl. more were on hand than at the first 
of 1944, and the outlook is for further 
inventory additions. 

In general, national inventories of 
petroleum products are in somewhat 
better position than a year ago, but 
merely enough to reduce some of the 
apprehension previously felt. This heavy 
fuel oil situation is the only comfortable 
product inventory picture. 

In the industry and in P.A.W. there 
is every confidence that we will con- 
tinue to meet all demands and handle 
exigencies and emergencies as they arise. 
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